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Acips.—C. D. Abel (com.), W. We'don, T. 
Hogben. 

Apventisinc, Advertisements.—W. Dorset, W. 
Brierley (com.), C. B. S. Webb, J. Cooper. 

Machines, Aerostation, Balloons, 
H. J. Haddan (com.), A. H. von de Kirkhove and 
T. Snyers. 

Ain, Gas and Wind Engines, and Mille, Pneu- 
matic Motive Power.—R. Ord, E. A. Brydges 
(com.), M. P. W. Boulton, A. Stierlin (com.), T. 
H. Lucas, L, Sterne, D. Clark and J. b. Handy- 
side, V. C. Hawrice (com.) 

ALKALIES (Soda, Potash, Lithia, Ammonia.)— 
W. Weldon. 

AmpvLances, &c.—H. H. Lake (com.), C. D. 
Abel (com.),J. Furley. 

Arsenic.—W. Clark (com.) 

Axes, Shafts, Bearings, Journals, Axle Boxes, 
&o.—J. Hooley, J. Crowther, H. Reisert, J. 
Tangy J. and A. Wallwork. 

Bacs, Portmanteaus, Sacks, 4iolders, Satchels, 
Reticules, Knapsacks, Valises, &c,—T. Cuates, R. 
Aytown, W. Webster. 

Baxps, Belts, Straps, Chains, and Ropes for 
Driving Machinery, Belt Shippers, &c.—P. 
Alexander (com.) 

Batus, Bathing Appliances.—C. Purker, J. 
Shanks, C. Drake. 

Beavs Girders, Rafters, &c.—F. H. Beattie. 

Betts, Gongs, Ringing Bells, &.—R. C. 
Lindop. 

Bets, Braces, Garterz, Girths and Bands for 
Wear.—H. Halladay. 

Beveraces, Liqueurs.—G. W. Kincaid. 
Decolourising, &c.—C. D. Abel 
com. 


Bois, Pins, Studs, Wrist Pins,—G. R. Postle- 
thwaite. 

Boxe, Horn, Ivory, Treating Horns and IIoop 
&e.—W. L. Wise (com.), F. W. Cottrell, G. E. 
G. Brewer (com.) 

Booxs, Albums, Portfolios, Book Covers, Book 

Cases, ook Slides or Holders, Bookbinding, &c. 
—W. R. Lake (com.) 
Boots, Shoes, Leggings, Clogs, Cleaning 
Boots, Boot-jacks.—J. Fieldhouse, S. Pitt (com.), 
L. A. W. Lnord, E, Wright, H. H. Lake (vom.), 
J. Hobbs, H. C. Noble. 

BoxtnG, Drilling, and Rifling, Gimlets, Augers, 
Drills, Reamer, Boring Bita, Ratchet an¢ other 
races.—J. Dillon. 

BorrLes, Bottle-stoppers, Capsules, Bottling 
and Decanting Liquids, Stopping and Opening 
Bottles, &e.—A. Lofthouse and R. Ring, F. W. 
Cottrell, G. Green, J. Madocks H. G. Welle, C. 
- a. (com.), C. M. Taylor, C. M. Sombart 

om 

Boxers, Cases, Bins, Chests. Trunks. —H. Wood- 
ward, E. G. Brewer (com.), R. H. Thompson, F. 
C. Winby. 

Brean, Biscuits, &e«.—W. Sharp, W. R. Lake 
(com) G. W. Simmons, G. Green. 

REAKS for Machinery, Stop Motions, &:.— 
W. Walton 4 
_ Breaks for Railways, Tram Cars, and Road 
Carriages.—T. Rameden, W. R. Mortimer, 


W. Walton, E. Westinghouse, F. von Sawickki: 
A. M. Clark (com.), A. Barlow. 

lricks, Tiles, and Building Blocks.—C. 
Walton, J. Craig, C. Drake. 

Brvusnes, Brooms, Mops.—W. R. Lake (com.), 
S. Abraham. 

Flooring an1 Roofing, Walls, and 
Ceilings, &c.—F. W. Helliwell, A. Sclanders 
(com.), F. H. Beattie, E. G. Brewer (com.), C. 
D. Abel (com.) 

Butrer.-—R. W. Winnerab. 

Buttons, Studs, Sleeve Links, and other 
Dress Fasteners, Eyelets, Button Holez, Soli- 
taires, &c.—L. A. W. Lund, E. P. Wells, E. 
dona H. W. Adams, H. dalladay, W. R. Lake 
com. 

CALCULATING &c.—W. R. Lake 
(com.) 

CanaLs, Rivers, &c.—J. Dillon. 

Carps and Carpcasrs.—W. Brierley (com ) 

Carrets &.—W. Webster. 

Cans, Canisters, Tins, Drums, &c.—B. J. B. 
Mills (com.) 

CaRRIAGES, Cabs, Omnibuses, Waggons, Carts, 
Trucks, Perambulators, Barrows, Loading, Un- 
loading, and Tipping Carts, &c.—J. N. Rowe, 
E. J. Hill, P. M. Justice (com.), W. Walker, H. 
J. Haddan (com.), J. Furley, T. Hancock. 


Cartrinces, Cases and Holders, Percussion 
Caps, &c.—W. Hogarth. 


Casks and Barrels, Cask-stands, Vent-pegs, 
Tilting Casks &c.—H. J. Haddan (com.), W. H. 
Beck, W. Smedley. 


CastTiInc and Moulding.—C. Walton, E. G. 
Brewer (com.), J. S. Campbell, J. J. Sachs. 


CemeENT, Plaster, Mortar, and Concrete Ce- 
ments.—R. Aytoun, T. C. Johnson, E. Butler, 
G. Skudder and H. Fabiin. 

CENTRIFUGAL Machines.—J. H. Johnson (com.) 

Cratins, Chain Cables, Shackles, Links, Swivels, 
&ce.—T. R. Lucas. 

CuarcoaL, Coke, Carbon, Lamp-black, Plum- 
bag», &e.—W. L. Wise (com.), E. G. Brewer 
(com.), J. H. Johnson (com.) , 

CuEMiIcaAL Compounds. Vessels, Apparatus, 
Manufactures and Processes (miscellaneous) &¢.— 
W. P. Thompson (com.) 

CHeaues, and other Monetary Documents, 
Cheque-Books, Bank Notes, Forms, Bills, Re- 
ceipts, Invoices, &c.—-J. R. Meihe (com.) 

Cutomic.—W. Weldon. 

Cuurns, Muking Butter, &c.—N. Stewart 
(com.) 

Crocxs, Watches, Chronometers and other 
Timekeepers, Watch Keys, &c.—B. Milis (com.), 
F. T. Reid, H. J. Haddan (com), A. Buy. 

CoaTinc and Covering, &c.—J. H. Johnson 
(com.), F. Cottrell. 

Correr, Cocoa, and Tea; Coffee-pots, Tea- 
pots, Urns, &.—J. P. Brougham. 

ConDENSING Gases, Fumes, and Vapours, Con- 
densers, &c.—C. D. Abel (com.) 

Cooxine, and Apparatus used in Cooking, &c. 
—D. Grove. 

CoryinG, Tracing, Drawing, Writing, Ruling 
Paper, &c.—G. Remy. ; 

Cork.—W. R. Lake (com.) 

Cosmetics &c.—C D. Abel (com. 

CrucistEes and Melting-po's.—J. Brown. 

Cruet, Liqueur, and similar Frames Condi- 
ment Receptacles, Toast Racks, Egg Curs —J. 
Green, G. Middleton. 

Curtine, Sawing, Planing, and Carving 
T. N. Robinson (com.), E. A. Brydges (com.), J. 
C. Vanbluka (com.), C. F. Parsons, R. Lee. 

CytinDErs and Rollers, Covering Cylinders 
and Rollers.—H. H. Lake (cow.), T. Brown. 


Figures, 


—_ 


Dentistay, Artificial Teeth, Tooth Powders, 
&c.—S. Pitt (com.), J. Campbell. 

DistnrecTine, &c.—R. E. Goolden and A. 
Mackay, A. Ball. 

Distittina and Rectifyingz.—W. L. Wise 
(com.), T. F. Haldane, E. G. Brewer (com.) 

Doors, Gates, and Door Furniture.—C. E. 
Bulling, W. Nei'son, T. Wright and W. Stubbs, 
W. G. Muevitie, 8. Mead and J. W. Tiptaft. 

Drains, Sewers, Gutters, Gratings, Gulleys, 
Ditches, Traps, Sinke, &e.—C. Parker, C. 
Detrick, C. Pieper (com.) 

Dresses &c.—C. Schnorder. 

Dryinc or Desiccating, Expeliing Moistares, 
&c.—W. F. H. and W. Carey and W. Purting’on, 
E. G. Brewer (com.) 

Dyes, and Printing Colours, Dyeing and Stain- 
ing, &c.—J. Worrall! and J. Kershaw, W. Magirt, 
J. Knowles, G. Jajasburg, J. H. Johnson (com.), 
H.5. L. Gurney. 

EarTHERWARE and Porcelain, Ceramic Wares, 
Terra-cotta, &c.— H. J. Haddun (com.) 


Execrricity, Galvanism, and Magaetism, and 
their Application.—J. and A. J. Higgin, E. G. 
Brewer (com.), B. J. B. Mills (com.), F. T. Reid 
and J. N. Valentine, S. Pitt (com.), A. J. Hallan, 
and J. Walsh, W. 8S. Schmo'e and J. Mols, J. 
Hopkinson, R. W. Hedges, W. P. Thompson 
(com.), J. C. Newburn (com.), S. J. L. Fox, J. 
H. Johnson (com,), G. Westinghouse, T. Coad, 
R. R. Moffat and S. Chichester, W. R. Lake 
(com), S. von Sawickski, E. J. Harling and E. 
Hartmann, J. L. Pulvermachn, P, Ullathorn, J. 
Porritt. 

Execrric Light.—W. R. Lake (com.), R. H. 
Hughes, A. M. Clark (com.) T. E. Gatehouse, 
D. Graham, C. T. Bitght, A. W. L. Reddie, R. 
W. Hedges, F. Wright, W. E. Hubble, C. W. 
Harrison, C. Lever, T. Tubiui. 

EmpossinG, Producing Raised Patterns.—D. 
Begne and B. C, Lemoursen. 

ENAMELLING.—J. Craig, | 

Equipments, &c.—T. Barnby, A. H. Storey. 

Excavatine and Dredging, Embankments.— A. 
Barclay, A. L. Blackman, T. Burroughs. 

Exrracts and Infusions (Obtaining).—A. 
Bolanachi. 

Fansrics, Elastic Fabrics.—F. W. Cottrell. 

Fett, &c.—H. A. Bonneville (eom.), D. 
Stewart. 

Fences, Fenciog, Hurdles, Railings, Palings 
&c.—A. C. Henderson (com.), J. Smith. 

Freres (obtaining and treating).—J. Higgins 
and T. S. Whitworth, H. Armstrong and J. A. 
London. 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distiiling Water, Softening Water.— 
R. R&R. Gibbs, J. H. Johnson (com.), W. A. Beck, 


FinisninG and Dressing Woven Fabrics, Yarns, 
and Threads, &c.—C. D. Abel (com.), L. 
Smethurst, A. J. Boult (com.), D. Stewart, T. 
Goldle. 

Fire-Arms, Guns, Ordnance, Gun Carriages, 
Targets, Rifle Practice.—C, Garbe, H. A. 
Dafrene (com.), F. J. Cheesbrough (com.), W. E. 
Gedge (com.), A. Longsdan (com.), J. Evans and 
R. Low, F. M. Robertson and J. Joyce. 

Finse-Enaines, &¢.—H. J. Haddan (com.) 

Fire- Piaces, Stoves and Ranges, Fenders and 
Fire-Irons, Fire-Guards, &c.—P. M. Justice 
(com.), T. Redmayne. 

Fisuinc, Fishing Tackle.—G. W. von Naw- 
rocki. 

Fuves and Chimneys, &c.—C. D. Abel (com.), 

(Artificial), Fire-lighters, &.—C. F, 
Parsons. 

Furnaces and Fire-boxes, Supplying Furnaces 
with Fue].—P. F. Dusson, C. Pieper (com.), F. 
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S. Barff and G. Bower, W. H. Poole, Ww. W. ! 


Hughes, D. M. and A. Sowden, P. M. Justice 
> C. D. Abel (com.), W. R. Lske (com.), 

. F. Jonee. 

Furniture, Bedsteads, Tables, Cabinets, 
Chairs, Desks, Wardrobes, Upholstery, Cabinet- 
work, &«.—T. Barnby, C. E. Bulling. H. H. 
Lake (ecom.), W. R. Lake (com.), E. Lloyd and 
H. J. Rust, H. Austin. 

Games and Exercises, Billiards and Bagatelle 
Markers and Indicators for Games, Gymnastic 
Apparatus.—C. W. 8imons, W. Brierley (com.), 
H. J. Haddan (com.), W. G. Rawbone (vom.), J. 
F. Walters, A. J. Altman. G. W. Frowde. 

Gas (Making), &c.—W. P. Thompson (com.), 
C. G. Ellery, S. Pitt (com.), W. H. Beck, W 
Clark (com.), C. and W. Walker. 

GavuGces, Water-level Indicators, Indicating 
Depth, &-.—J. Dillon, C. H. Smith. 

Gems, &c.—F. W. Cottrell. 

Guass (Making and Treating) and its Applica- 
tions.—H. J. Haddan (com.) 

Gioves, Gauntlets, Mittens.—W. R. Lake 
(com.) 

Guiycertne.—F, J. O. Farrell. 

Governors for Engines and Machinery.—F. 
W. Crossley and H. P. Holt. 

Grain and Seeds (Treating, &c.)—J. Muir. 

GrinpinG, Crushing, and Disintegrating Corn, 
Grain and Seeds. and Dressing Flour.—H. H. 
Lake (com.), E. G. Brewer (com.) 

GRINDING, Crushing, Pulverising and Disinteg- 
rating Miscellaneous Substances.—A. Lamberton, 
J. G. Thresher (com.), J. C. Anderson, D. 
Stewart. 

GrinpiInc and Sw#arpeninec, &c.—A. C. 
Henderson (com.) 

Harrpressinc, Shaving, Pomades, &c.—W. 
R. Lake (com.) 

Hammens &c.—A. Mure. 

Harness, Saddles, Curbs, Whips, Releasing 
from Harness, Grooming Horses, Nosebags.— 
W. Walker, G. Curtis. 

Harsovurs, Piers, &c.—A. Rodyk, }. Dillon, R. 
Aytoun, E. C. G. Thomas. 

Hats.—§, R. Prayer, J. Hobbs, H. A. Bonne- 
ville (com.), W. T. Wild. 

HEatinoG, Warming, and Evaporating, Obtain- 
a and Regulating Heat, &c.—C. Reina and G. 

etti.. 

Hinces, &¢.—J. R. Gough. 

Hors, Jacks, Lifts, Winches, Cranes, Cap- 
stans, Windlasses, Raising, Lowering and Moving 
Heavy Bodies, Raising from Mines.—R. Priest, 
W. Hunter, A. Barclay, H J. Haddan (com.), H. 
Garland. 

Horst Shoes, Shoeing Horses, Shoes for Ani- 
mals, &c.—E. G. Brewer (com.) 

INDIARUBBER, &c.—J. S. Campbell. 

Inks, &c.—H. H. Gurney. 

Insecrs &c.—W. Clark (com.) 

Jars, Jam Pots, &c.—G. Green, C. Taylor. 

JEWELLERY, &e.—J. Wells. 

Knives &c.—A. Greenaway. 

Knitrina &c.—A. Paget, H. Mellor. 

Lamps, Lanterns, Chandeliers, Gaseliers, Lamd 
Furniture, Lighting and Extinguishing Lamps, 
Artificial Light, Producing Light, Candlesticks, 
Candelabra, &¢c.—J. W. Cade and T. W. Duffy, 
W. Hi. Stokes, C. D. Abel (com.), A. J. Hallam 


and J. Walsh, E. B. Burr, T. Kennedy (com.), | 


W. Spence, B. Mills (com.), H. W. Sambridge. 
Lavatoriges, Washing Basins, &c.—J. Shanks. 
LeatHer, Treating Hides and Skins, Parch- 

ment, Currying, Tanning, Cutting, and Orna- 

menting Leather.—W. H. Cox, E. Wilson, E. G. 

Brewer. 

Lecoincs &c.—W. R. Lake (com.), H. C. 
Noble. 

LirE-svoys, &c.—J. Evans and R. Low, H. 
Redknap. 

Licutuovuses &.—F. R. Lucas, J. F. C. 
Farquhar. 

Lime and its Compounds in Calcium.—H. J. 
Haddan (com.) 

Locks « Latches, Bolts, Lock Furniture, Keys. 
—A. Sclanders (com.), 8. Bensel, W. Neilson, F. 
C. Glaser (com.), W. Wasirtic. | 

Lookina-Guasses.—C. E. Bulling, C. D. 
Martin. 

Manure; Treating Sewage.—J. Harescugh. 

Matcues, Fuzees, Pipe and Cigar Lights, ‘&c. 
W. Stokes, Woodward, R. H. Thompson. 

MaTHFMATICAL, Surveying, and Astronomical 
Instruments.—A. Short. 

Mepicines, &c.—G. Low, W. P. Thompson 
cum.) 

.Mrrcunry.--B. J. B. Mills (com.) 

Merau.ic Attoys.—H. H. Lake (com.), H. 

Vivian, W. L. Wise (com.) 


Metats (Custing, Moulding, &c.)—H. S. 


Stewart. 

MetTa.s (Coating, &c.)—T. J. Mayall, F. 
Reynolds, C. Toope. 

Metats; Cutting, &c.—R. A. Lee. 

Mertats (Forging, &c.)—H. H. Lake (com.), 
F. A. Paget (com.), C. D. Abel (eom.), A. Mare. 

Merats (Smelting, &c.)—W. Hughes, E. F. 
Jones. 

Meters, &c.—A. Sturtin. 

Mrinino, Boring and Blasting Rock, Raising 
from Mines, Getting Coals, Draining, Lighting, 
and Ventilating Mines. —W. Hogarth. 

MrxinG, Kneading, Masbing, Stirring, Agitat- 
ing, &e.—C. Walton. 

Mortve-power Machines, Obtaining Motive 
power.—H. J.Haddan (com.), H. Boyd, E. A. 
Brydges (com.), J. G. Dudley, H. A. Bonneville 
(com.), M. Lowe, A. H. van de Kirkhove and T. 
Soyers. 

Mouv.pinos, &°*.—E. G. Brewer. 

Music, &c.—J. Browne, W. Schmozle and J. 
Mole, F. L. Mitchell, J. G. Duiley, J. M. 
Loboisure and C. L. Duyon, J. Brunsmesd, B. 
Berry, J. B. Hamilton, C. Collard. 

Nets, &c—W. H. Johnson. 

or Lubricating, &c.—J. Nickholls, 
D. Hugot, J. Hooley, H. Keieert, J. and A. 
Wellwork, W. R. Goodfellow. 

O1ts, Fatty Matters, Grease.—W. A. Birlow 
(com.), E. G. Brewer (com.), L. Bishop, W. 
Thompson. 

Opticat Instruments, Optical Illusions, &.— 
A. MeLuren, 

ORNAMENTING, &c.—J. Graham. 

Ovens and Kilns.—C. D. Abrl (com.) 

Oxipation, &c.—A. B. Rodyk, F. S. 
and G. Bower, B. L. Thomson. 

Packina Pistons, &c.—C. F. Allport and H. 
Hollings. 

Paints, Colours, Varnishes, &¢.—O. Wolff 
(com.), W. Clark (com.) 

Pasteboard, Papier Mache Paper 
Hangings.—W. W. Cunnington, L. Smethurst, 
D. Stewart, W. R. Lake (com.), W. C.ark (com.), 
D. Bogue and B. Lemousser. 

Pas1inc.—W. R. Lake (com.) 

Peat.—H. Armstrong and J. A. London. 

Pens, Penholders, Pencils, Pencil Cases, &c.— 
J. Rutheir. 

PuospHorus.—W. Clark (com.) 

PuorocraPuy and Photographic Apparatus. 
Piciures, Portraits, &c.—H. J. Haddan (com.), 

Pictures &¢.—J. Dillon. 

J. Haddan (com.) 

Pires, Tubes, and Syphons : Joining Pipes.— 
E. Lofts snd H. Barker, C. Detrick and 
S. Stewart. 

Pi-tons, &c.—W. Buckley. 

PrEsERVING Food, &c.—C. Renia and G. Betti, 
B. J. B. Mills (com.), G. W. Rineard, A. J. M. 
Bolanachi. 

Presses, Compressing, &c.—C. Walton, C. 
Humfrey, L. Hislop. 

Printine and Transferring: Type and other 
Surfaces for Printing, Composing, and Distribut- 
ing Type-—G. K. Cooke, W. P. Thompson 
(com.), ©. Pieper (com.), R. C. Annand, H. 
Wilkinson. 

PropeLLInG Machinery, Transmitting Power 
and Motion, Converting Movements.—F. Worth 
(com.), G. M. Cruikshank (com.) 

ProreLuine Ships, Propellers, Paddle. wheels 
and Screws.—W. A. Pope, P. Amati. 

Puuteys.—R. Priest. 

Pumps, Pumping and Forcing Liquids, Pump- 
ing and Raising Water and other Liquids, 
Pumps, Pistons, and Packing.—H. J. Haddan 
(com.), H. H. Lake (com.}, C. Constock, W. H. 
Beck. 7 

Raitway, Permanent Way, Rail Joints, Chair 
and Sleepers, Portable Railways, Atmospheric 
Railways, Switches, Points, Crossings, and 
Turn-tables.—W. L. Bucknell, T. D. and W. 
Swift, H. H. Lake (com.), T. Wright and W. 
Stubbs, J. Bland, P. J. Neate, F. C. Giaser (com.), 
H. J. Haddan, J. Barlow. 

Rearine and Mowing, &c.—C. D. Abel (com.), 
R. Attenborough. 

Reruectrors, &c.—W. Taylor. 

REFRIGERATING and Freezing, Cooling Liquids 
Making Ices, &c.—R. M. Gibbs, W. P. Thomp- 
son (com.), L. Sterne, D. Clark and J. N. 
Handyside. 

&c.—T. Basnett, R. H. Bran- 
don, J. Rogers, W. P. Thompson (com.), J. 
C. Newburn (com.), W. R. Lake (com.), J. G. 
Wilson (com.), J. Parritt, A. J. T. Wild, A. 
Hiklion. 

Roaps, Paths, &c.—A. Lamberton. 
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Rops and Bars.—F. Reynolds. 

Ropes, Cords, &c.—J. W. Crude and P.W 
Dutfy, E. P. Alexander (com.) 

Screws, Screw Drivers, &c.—G. R. Post's. 
thwaite. 

irth (com.), A. Francois, C. A. Barlow 
W. Websrer. 

SHEARs, &c.—G. M. Hardingham. 

and Boatbuilding, Ferries. —J. Shor C 
H. Mowel. C.J. D. Christie, W. R. Lake (com) 
B. J. B. Mills. 

Suips’ Boats.—M. H. Robinson. 

Suips’ Cargoes (Loading, &c.)—H. Garland. 

Rigging, Sails, &c.—W. Webster. 

IFTING, Sorting, and Separating.—H, 
Like (com.), T. Hancock. 

SIGNALS@&c.—R. C. Lindop, J. L. Rastrick, J, 
Mickenzie, W. Petty, C. H. Smith, F, q 
Holavs, H. Redknap. 3 

Stace or Scoria.—E. Jones. 

SypHons.—H. Descown, A. T. Bean. 

Soar.—J. F. O. Farrel, J. Graham. 

SovnDinGs &.—T. Bresnett. 

Spaves &c.—A. H. Storey. 

SPINDLES and Flyera.—J. and A. Wallwork. 

Spinnine, &c.—J. Higgins and T. G. Whit. 
worth, T’. Coulshand, A. U. Henderson (com.), G. 
Little, T. Lawson, J. J. Broadbent and E£. 
Mitchell, C. H. Openshaw, G. P. Leigh, J, 
H-aton, J. Sei (com.) 

Spray Producers.—G. W. von Nawrocki (com,), 

Sprines.—P. M. Justice (com.), W. Clark 
(com.), S. Knowles. 

Stamps (Revenue), &c.—F. Reid. 

Steam and other Boilers, Cleaning and Preveat. 
ing Incrustation of Boilers, Water Feeding Apps. 
ratus for Boilers.—F. C. G!aser, P. Dunden, J. 
H. Johnson (com.), D. Halpin, S. Hallam, E. 
Lofts and H. J. Barker, H. W. Blake andJ. 
Shepherd, J. R. Oldham. 

Stream Engines (Stationary, Lucomotive, and 
Marine.)\—G. M. Lambert, M. Lowe, E. A. 
Brydges (com.), H. Tasker, J. Hawrie. 

STEERING and Guiding.—A. Figge, G. A. 
Rottgin and H. Widekind, J. Walker and W.T. 
Thomeon. 

Stone, &c.—J. H. Johnson (com.) 

Scear and Syrups, Glucose.—W. E. Hu'se, 
J. Danean, C. Pieper (c»m.), D. Stewart. 

Sutpour,—W Clark (com.) 

Sorcery, &.—J.C. Mewburn (com.) 

TarGets.—H. J. Haddan (com.) 

TeveGcrapus ; Telegraph Printing Apparatus.— 
T. J. Marall, J. Imray (com.), T. A. Conolly, B. 
Redknap, F. J. Wild. 

&c.-——J. Cooke. 

Topacco ani Snuff, Cigars, Cigar-Holders, 
Pipe and Cigur-lighters, Smoking Pipes, Tobacco 
Pouches, &:.—G. Green, W. R. Lake (com.), H. 
Woodward. 

Tramways and Tramway Carriages, Tramway 
Locomotives.—C. Dunscombe, 

Traps for Drains, &c.—C. Parker, D. Emptage. 

Tunnets.—A. L. Blackmore. 

Turnino, Lathes, &e.—R. A. Lee. 

UmBretias, Parasols, &c.—E. Posselt,. A. 
MeMillan. 

&c.—B. Genn, W. Clark, J. D. 
Richards and R. Fairhurst. 


Uninats, &.—W. Dawes and A, H. and D. 
Thompson, F. Wirth (com.) 

Vatves, Taps, Stop Cocks, Piugs; Regulating 
the Flow and Pressure of Fluids.—A. E. Carte 
and D. Young, S. Hallam, H. H. Lake (com.), R. 
D. Napier, W. R. Foster and T. Williams, ©. 
Westinghouse, E. Lee, and A. C. Moore, H. W. 
Pendred, C. Mun. 


VARNISHES.—O. Wolff. 

VeLocipepEs.—J. G. Smith, A. Burden, G. 
Singer, T. Brown, J. H. Johnson (com.), W. &- 
Mortimer W. R. vdes, W. Jeans, M. Tyrer, 
Weir, A. W. Roinson, C. Toope. 

VENTILATION : Supplying and Parifsing Air for 
Buildings, Mine:, Ships, Carriages, &c.—V. 
Gibbs, A. Bal!, C. Marti». 

WasuinG Minerals.—H. H. Lake (com.) 

Waten-Cuosets, &c.—H. J. Haddan (com.), 
C, Parker, E. Lie and A. Moore. 

Warerpowen, &c.—A. H. Sande Kirkhove and 
C. Snyere. 

Waterrroorine, &c.—O. Wolff (com.), W. 
Abbotr, 

‘Weariye Appanen, &c.—R. Millar, W. Abbott 
H. C. N sble. 

Weavine, Braiding, Plaiting, Preparing fir 
Weavi'g.—T. Taylor, R. Eoroyd, R. Miller, 
Sutcliffe, W. R. Pike (com.), J. Porritt, E. S.nith, 
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Weicnna, &c.—W. Parnall, C. Renter, T. Hebicws. germs which exhibited the foregoing resist- 
E. J. Hill, A. B. Carpenter, C ance are neither contained in the 
inpows.—E, J. , A. B. » &. attached to the surface of the vessel, above 
Martin. : SOCIOLOGY BASED UPON | the liquid, but that they manifest their 
WaeeLs for Carriages, &c.—F. Reynolds, ETHNOGRAPHY. extraordinary vitality in the body of the 
J. Mansell. ‘Sociology Based upon Ethnography.” By liquid itself. 
Working, 8. Lake, W. Dr. CHARLES LETOUREAU. Translated On public sympathy the sanitary physician 
7 ; by Henry M. Troiiorpe. London: | has mainly to rely for support, in a country 


¢,* The above List is prepared from the Patent 
Records by Mr. T. Morgan, Secretary of the 
Inventors’ Patentright Association, Limited. 


DOUGLASS’S NEW BURNER. 


Tus invention has for its object improve- 
ments in oil and gas burners, having two or 
more open rings or ring chambers for oil 
and wicks when oil is used. and two or more 
perforated rings or ring chambers for gas 
when gas is used, the ring chambers being 
connected with deflectors constructed and 
employed as hereinafter described, and the 
combination producing in each case a 
burner of a greatly improved character, as 
compared with those hitherto used. What 
are termed deflectors have been before em- 
ployed for the purpose of deflecting currents 
of air supplied to a burner, and in some 
cases the lip or edge of such deflector has 
been made to project slightly over the up- 
ward stream of ignited gases as they issue 
from a burner, but such burners have not 
consisted of several concentric chambers, 
and in no case has there been effected such 
a convergence of the ignited currents as is 
caused by the use of deflectors in the 
manner which the inventor has found to be 
necessary. The invention consists in an 
arrangement of an outer deflector surround- 
ing the burner and lower part of the flames, 
one or more of which it covers, and in con- 
nection with this deflector is a deflecting 
glass chimney, both deflector and chimney 
being so formed as to force the outer flame 
or flames on to the inner flame or flames, 
and thus to condense the flames to the requi- 
site extent, and deflect on to the internal 
and external surfaces of each of the flames 
the whole or nearly the whole of the ascend- 
ing currents of air, and in such a manner as 
to invigorate the combustion of the flames 
and augment the intensity of their light. 
The invention also includes the means of 
employing two or more of the rings of flame 
with perfect combustion, or even one ring 
may be employed, and thus decreasing or 
increasing the intensity of the light without 
any alteration in the external form or 
dimensions. 

This is a matter of great importance when 
the light is employed in combination with 
optical apparatus. 


NovEL Mope oF REPAIRING A CLYDE 
STEAMER.—The Allan steamer Manitoban, 
Captain MacNicoll, master, that struck on 
Belle Isle Island, left St. Johns, N.F.,'on 
the 16th inst. for Glasgow, whither she was 
bound at the time of her collision with the 
rocks. Although the bolts of the Manitoban 
were literally torn out from the water line to 
the keel, yet in the course cf a fortnight she 
was got ready for sea, and pronounced by 
competent surveyors to be in a thoroughly 
seaworthy condition. Condon, the ship- 
carpenter of St. Johns, by an ingenious con- 
trivance was able to work inside the ship’s 
hold, and constructed a solid wall of 
masonry between two solid and closely- 
fitting bulkheads. The space between the 
forward bulkheading and where the stem 
once had been was then filled in with cement 
and moulded to the exact lines of the 
steamer’s bows. The disrupted and gaping 
ron plates that were sundered from the 
stem by the stroke of the collision were then 
forced back into their original positions by 
powerful screws, and held there by means of 
Clamps and strong iron bauds. The solid 

W of concrete masonry was thus fortified, 
completely secured against any raid or con- 
cussion from the sea. The whole of the grain 
and cattle cargo was reshipped on the vessel. 


Chapman and Hall, Henrietta Street, 

Covent Garden. 

THIs volume forms one of the Library of 
Contemporary Science, issued by Messrs. 
Chapman and Hall, and if a criterion of the 
subsequent volumes, a very interesting 
library it is likely to become. 

As the space at our disposal does not 
admit of making quotations from this inte- 
resting work, we will content ourselves by 
advising all who tcke interest in the subject 
to study the work, which will be found both 
interesting and instructive. 


ANNALS OF CHEMICAL MEDICIN E. 


** Annals of Chemical Medicine.” Vol. 2- 
Edited by J. L. W. Tuupicuum, M.D. 
London: Longmans, Green, and Co. 

THE advance made under the comprehensive 

word chemistry during the past few years 

renders it difficult to keep pace with the dis- 
coveries daily made, therefore any work on 
the subject, if same brings fresh discoveries 
forward, is welcomed by all scientific men. 

The position occupied by Dr. Thudichum 
is sufficient to ensure the work under review 
being consulted by those most interested in 
the application of chemistry to physiology, 

athology, therapeutics, pharmacy, toxico- 
ew, and hygiene, and to such we commend 
this work. 


FLOATING MATTER OF THE AIR. 


‘** Essays on the Floating-matter of the Air ; 
in relation to Putrefaction and Infection.”’ 
By JoHn TyNDALL, F.R.S. (M.D. Tibin- 
gen). London: Longmans, Green, and 

10. 


TuIs interesting volume is a collection of 
essays. ‘The first in the work is ‘‘ On Dust 
and Disease,”’ which provoked so much con- 
troversy some years ago. 

In the preface, Professor Tyndall says :— 
The two principal ones, namely, Essays II. 
and III., were prepared for the Royal 
Society, and are published in the “ Philo- 
sophical Transactions’ for 1876 and 1877. 
But, though written for that learned body, I 
sought to render their style and logic so 
clear as to render them accessible to any 
fairly cultivated mind. The Essays IV. and 
V., on ‘** Fermentation” and ‘“ Spontaneous 
Generation” have also already appeared ; 
while the first essay, on ‘‘ Dust and Disease,” 
has been for some years before the public. It 
may be regarded as a kind of popular intro- 
duction to the more strenuous and original 
labours which follow it. 

The essay most likely to try the reader's 
patience is No. III. On the whole, however, 
and particularly in its bearings on the germ 
theory of disease, it is probably the most im- 
portant of all. The difficulties which some- 
times beset the experimenter in these 
investigations are best illustrated by this 
essay. It shows, to my mind in a very im- 
pressive manner, the analogy of the spread 
of infection among organic infusions with its 
mode of propagation among human beings. 
The vital resistance of certain germs to heat 
is strikingly illustrated in the third essay, 
one infusion being there proved to maintain 
its potentiality of life intact after eight 
hours’ continuous exposure to the tempera- 
ture of boiling water. Under the plain 
guidance of the germ theory, it is however 
shown that an infusion of this stubborn 
character may be infallibiy sterilised by dis- 
continuous heating, in one hundredth part 
of the time requisite when the boiling is 
continuous. Another question, to my mind 
of fundamental importance, is also disposed 


| of in Essay III., where it is shown that the 


where sanitary matters are left so much in 
the hands of the public itself as they are in 
England. But sympathy without cause— 
that is to say, without some basis of know- 
ledge—is hardly to be expected. It is as a 
contribution to such knowledge that these 
essays have been collected, and thrown into 
their present handy form. 

Referring to tl.e second essay, ‘‘ On 
Optical Deportment of the Atmosphere in 
relation to Putrefaction and Infection,” 
various experiments and results and methods 
employed, are minutely described. The 
third essay describes further experiments. 

It is impossible to give the whole ground 
over which the experiments made by Prof. 
Tyndall extend, each being distinctive and 
clear as to results produced; but as illustra- 
tion we may quote the following experiments 
with soaked hay :— 

Pondering still further on the influence 
of drying and hardening hay, and recog- 
nising the necessity of not only wetting but 
also softening the germs, the thought o,_ 
curred to me of soaking the hay for so 
days prior to digesting it. Old London ha’ 
was accordingly chopped up and placed in 


' three ‘glass vessels—one conta‘ning distilled 


water, another acidulated water, and a third 
alkalised water. The superior extractive 
power of the alkalised liquid was at once 
manifest; it rapidly assumed a dark colour. 
The distilled water came next, yielding a 
colour less deep than that of the alkalised, 
but more deep than that of the acidulated 
water. The alkaline and distilled-water 
infusions emitted a rich odour of hay, while 
the smell of acid infusion was very faint, 
and not like that of hay. The hay was per- 
mitted to soak from the 8th to 11th of 
November. It was then digested for three 
hours in the same liquid at a temperature of 
120° F., boiled, filtered, and introduced into 
the closed chambers, where it was reboiled 
in each case for five minutes. 

Prior to digesting the hay in the liquid in 
which it had been soaked, Bacteria had de- 
veloped in swarms. These, of course, were 
killed by the boiling, and they were not 
entirely removed by the filtration. The 
alkaline infusion, indeed, though filtered re- 
peatedly, was sufficiently turbid to prevent 
the flame of a candle placed behind the tubes 
containing it from being seen. The same to 
a less extent was true of the distiJled-water 
infusion. This latter had been divided into 
two portions, one of which was accuratel 
neutralised, and the other left unneutralised, 
a separate chamber being devoted to each. 

From the 11th the 18th of November the 
only change observed in any of the infusions 
was inthe Rusclian of increased transparency. 
They all became clearer with time, the dis- 
tilled-water infusions becoming particularly 
clear and brilliant at the top. After two or 
three days’ quiet the alkaline infusion 
allowed a flame placed behind it to be seen 
of a deep red. The acidulated-water infusion 
remained entirely unchanged; but this is 
not worth dwelling on, for in this case, even 
when exposed to the common air, the infu- 
sion resisted infection for a considerabie 
time. 4 
In no case was the fatty scum which had 
been already so frequently observed formed 
in any one of the tubes. Some change 
inimical to the particular organisms which 
produce this scum must have been caused by 
the soaking of the hay. 

Examined microscopically on tke 18th of 
November these infusions, I thought, ex- 
hibited undoubted evidences of Bacterial 
life. Bacterial forms were unquestionably 


| there in considerable numbers, more parti- 
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cularly in the sediment at the bottoms of the 
tubes. Nor do I now see any valid grounas 
for doubting the presence of life; but I was 
warned against drawing too hastily the con- 
clusion which first prompted itself, by boil- 
ing an infusion swarming with active 
Bacteria, and submitting tho liquid after 
cooling to microscopic examination. Here 
also the dead Bacterial forms were preserved, 
and it was extremely difficult to distinguish 
their motions, which were certainly Brownian 
motions, from those observed in the pro- 
tected infusions of soaked hay. 

The work is well worth careful and atten- 
tive study. 


SONNET. 
TO E. W. W. 


My friend, while moving in our world of art, 
We live within the precinct of a sphere 
Which hath no portion with earth’s 

children here; 

Ours, is to lift the veil with reverent heart, 

To mould life’s mystic music, and impart 
Her strains to each; and blend them, as 

the seer : 
Peers thro’ the truth which Nature’s 
symbols wear : 

I with the pen, and thou the brush of Art. 


Thus, thro’ the world, we live and move as 
one ; 
Our innate senses growing with the 
breath 
That ever pants in spirit unison 
To leave this life a still diviner death : 
E’en so with us! So may the dual soul, 
In thy sweet wife, unite thy Angel whole. 


HENRY GEORGE HELLON. 


ON A MODIFICATION OF THE 
ELECTRIC LAMP. 
By M. JAmin. 


THE lamp which the author has made known 
is of very small bulk and can be placed either 
in a vacuum or in inert gases within a globe 
entirely closed. Among the gases which 
have no action on the carbons rank nitrogen, 
carbonic oxide, marsh-gas, and probably 
_ carbon disulphide. The majority of the 

others are decomposed. Common air be- 
haves in a peculiar manner. The vessel is 
first filled with ruddy vapours from the com- 
bination of oxygen and nitrogen under the 
electric influence. This compound is soon 
destroyed and the gas becomes colourless 
again. Itis evident that the hyponitric acid 
is decomposed to. supply oxygen to the 
carbon. Ultimately nothing remains but 
nitrogen and carbonic oxide. 

During this time the electric are under- 
goes corresponding changes. As long as 
there are red vapours, it varies at once in its 
intensity and its colour, rising and descend- 
ing along the points. As the gas becomes 
decolourised the flame becomes fixed and 
changes its colour. When all the chemical 
transformations are completed, it is reduced 
to a well defined arc of a bluish-green, ur- 
mixed with other colours. It becomes abso- 
lutely fixed without any fading in its 
intensity or variation in its colour or position. 
In no other case has the author remarked so 
complete a fixity which necessarily involves 
the same invariability in the lustre of the 
points. This circumstance will probably 
obviate the irregularities met with in ail 
points. 

This spectrum is traversed by an incredible 
quantity of very fine and almost regular 
lines. It presents a very unequal bright- 
ness in its different parts. There are seen 
four great maxima, which begin abruptly on 
the less refrangible side with a very brilliant 
line, which is repeated at equal distances, 

owing feebler. These maxima are in 
he yellow-green, the green, the blue, and 
the violet. They alone remain visible if the 
light is diminished. We recognise then the 


spectrum of the blue flame of alcohol or of 
gas; that of the carburetted gases traversed 
by the spark of Ruhmkorff's coil, and lastly, 
that of the recent comet, as studied by M. 
Thollon: it is the electric spectrum of the 
vapour of carbon rendered incandesvent with- 
out burning. 

In the air the case is different ; the carbon 
burns, the arc is red, and we see alternatiny 
at regular intervals the foregoing spectrum 
and another due to combustion and totally 
different ; it presents a splendid assemblage 
of brilliant rays due to the combustion of 
the metals present in the carbon. It is 
evident that in an inert gas, we have a 
simple and purely electric phenomenon ; that 
the arc isa current; that we can direct it 
and keep it invariably at the points by 
electro-maguetic action. Hence the 
markably fixity of the light. In the free 
air, on the contrary, the phenomenon is 
complex. There is still a current which we 
may fix, but there is also the combustion of 
the carbons over which we have no power, 
and which varies from moment to moment 
from the want of homogeneity in the carbons, 
occasioning those oscillations with which the 
electric light is justly charged. 

If we operate in confined air, we observe 
at first the spectrum of combustion. Assoon 
as the chemical transformations begin, the 
electric spectrum appears; the two are 
never seen at once, but succeed each other 
alternately ; little by little the duration of the 
combustion spectrum decreases, whilst the 
electric spectrum is prolonged, and finally 
becomes persistent. 

It is very remarkable thatin the two cases 
the arc is characterised by spectra so dis- 
similar, and that the oscillations of the light 
are merely indications of the passage from 
one spectrum to the other. 

It is still more important that as the car- 
bons cease to burn they cease to wear out. 
When operating in the air with a medium 
current, there is expended 0°16 metre 
‘‘candle” per hour, and as there are five 
candles of 0°32 metre per lamp, it lasts ten 
hours, or one night. In the closed apparatus, 
as the gas is transformed, the consumption 
decreases rapidly, and is reduced to 0-002 
metre per hour. Each candle lasts 160 hours, 
each lamp 800 hours, or 80 nights of 10 
hours each. We may say that the electric 
light is rendered perpetual ; that it is enough 
to replace the carbons when the lamp re- 
quires cleaning; that their cost is almost 
abolished, and their quality rendered indif- 
ferent; that all daily attention is suppressed, 
and then the light acquires a steadiness 
hitherto unknown. It must be added that 
the lamp becomes ignited spontaneously as 
soon as the current is closed. 

In practice, it is requisite to reduce as inuch 
as possible the dimensions of the glass globe 
containing the burner; carefully to prevent 
the outer air from entering when the appa- 
ratus is cold, whilst allowing the interior gas 
to escape by means of a valve, when the 
lamp is in action.—Comptes Rendus. 


STEAM-BOILER NOTES. 


THE following is so interesting and instructive 
that we cannot refrain from transferring it 
from the peges of the Scientific American to 
our own :— 

The reports of the chief engineers of the 
English boiler insurance companies of Man- 
chester have been published, and contain 
much useful information for steam users. 
Mr. McDougall, of the Boiler Insurance ard 
Steam Power Company, claims to have made 
13,071 thorough internal examinations and 
hydraulic tests, and to have had not one ex- 
plosion and but one serious collapse among 
the 20,000 boilers in his care. The passage 
of the Employers’ Liability Act, he thinks, 
will greatly extend the operations of boiler 
insurance companies, and should tend to 
effect a great improvement. Mr. Lavington 


| E. Fletcher, chief engineer of the Manches- 
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ter Steam Users’ Association, in his month] 

report, states that 971 boilers were examinej 
from May 28 to June 24, of which 467 were 
thorough annual inspections. 

The discussion of the subject of flat cast. 
iron boiler-heads is still going on in Philg. 
delphia, and the interest seems to increase, 
The Iron Age, possibly speaking by authority, 
repeats the assertion that ‘‘the Hartford 
Company have instructed their agents ip 
Philadelphia not to approvo boilers with flat 
cast-iron heads with a greater diameter than 
36 inches ;” but says ‘‘ the Company do not 
wish this action to be construed as indicating 
a desire not to accommodate manufacturers: 
but in view of the recent verdict of the 
coruner’s jury, in the case of the explosion 
at the dye-worke of Gaffney and Dolan, they 
do not care to continue writing on this clags 
of boilers.” 

Since the experimental bursting of a du- 
plicate of the Gaffney boiler-head by the 
makers, Sidebotham and Powell, on the 13th 
of July, as suggested in our ‘‘ Notes” of 
July 2, to the jury, and illustrated in the 
Scientific American of July 30, the inspectors 
of Philadelphia seem to bave plucked up 
courage, especially the city inspector, Mr. 
Overn, who has been prompted by a lawyer, 
the city solicitor, to stand on his dignity as 
a mechanical expert, and he accordingly ap- 
pears, by the Ledger, to say that he regarded 
the test as a satisfactory test as to the 
strength of cast-iron in the ends of the 
boiler.” The cast-iron held good up to 
450 pounds, and under this showing he 
(Overn) would have no hesitation in giving 
a boiler, with the same quality of cast-iron. 
a pressure of 80 pounds to the square inch. 

t is due to this gentleman to say that this 
is perfectly in accordance with his faith be- 
fore the Gaffney explosion, but a misinter- 
pretation of the cause of that accident by 
some experts shook his faith in his own 
judgment. 

Some instances of apparent hardship to 
owners of steam-boilers since the flat-head 
controversy began are given in the Philadel- 

phia Record of the 16th of July. The lumber 
mills of Van Horn and Son, at Whitehall, 
have been closed since the 11th inst., and 
are likely to remain so, waiting a city in- 
spector’s certificate. The machinery of this 
firm had been running night and day to fill 
orders, and the loss, besides the cost of new 
boilers, is represented as being heavy : cause, 
36-inch flat cast-iron heads in their 42-foot 
boilers. Borie and Mackay, Frankford, have 
received similar treatment from one set of 
inspectors, while the other passed them 80 
they could continue work. A large number 
of other boilers have lately been refused cer- 
tificates, and when this is done by the city 
inspector they must stop. . Messrs. Garsed 
and Co., large manufacturers of cotton-yarns 
in Frankford, were compelled to throw out 
four boilers 80 feet long, while 40 feet of the 
furnace end of them that were removed 
fourteen years ago are said to be running 
now under inspection. It may be urged by 
the inspectors that these 80-foot boilers are 
dangerously long, but they have an excep- 
tionally good arrangement of supports, 
which has served for over thirty years to 
prevent undue strains from sagging. They 
rest at the ends upon solid supperts. Two 
sets of four volute steel car-springs are 
placed upon heavy arched girders, at 88, 
that span the boiler-settings at such intervals 
as to make even and elastic supports, thereby 
preventing undue strains on the lower side 
of the boiler from slender proportions. 
These four boilers were built by Brooks and 
Stanhope, in 1850, John Powell (now of 
Sidebotham and Powell), foreman; and for 
many years after they were put to work the 
engineer used leaden gaskets for the man- 
hole joints, and he had a habit of adjusting 
his plate and gasket when closing the boilers 
and screwing up pretty hard. But if the 
joint was not tight after raising steam, he 
was accustomed to beat the head with 2 
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heavy sledge near the gasket seat, to settle 
the uneven plate upon the lead and inake it 
steam-tight. The marks of this violence 
are still plainly seen on the castings, which 
are about the same thickness and style as 
the Gaffney boiler-heads. 

The Ledger also credits Mr. Overn with 
the remark “ that he was inclined to believe, 
from what he had recently observed, that 
eventually the city would have the entire 
work of inspection, for he thought the 
Hartford people would drop the inspection 
department of their business and confine 
themselves solely to insurance, relying on 
the city’s inspection.” 

It naturally occurs to lookers on who feel 
an interest in the subject to inquire why the 
verdict of an unfriendly jury should make a 
breach between an insurance company who 
have heretofore been not only willing but 
desirous of insuring, and the friendly manu- 
facturers who were willing and desirous of 
having them insure boilers that have during 
their experience proved as safe as any of 
that type. The Philadelphia Stecord, in 
commenting on the flat-head muddle and its 
effect on the manufacturing interests since 
the Gaffney explosion, says, ‘‘ Nearly two- 
thirds of the boilers in use in the suburbs 
have flat cast-iron heads, and the owners 
are in daily fear that an edict will be pro- 
mulgated which will put a temporary stop 
to their operations.” | 

We learn that a boiler explosion took place 
about the 19th of July, 1881, at Watertown, 
near Marietta, Ohio. The boiler of a saw- 
mill was blown to atoms. Hiram Brockway 
and Eugene Barclay were instantly killed. 
Three others, Isaac Johnson, Robert Alex- 
ander, and William Conner, were fatally in- 
jured. Johnson has since died. 

The June number of the Hartford Steam- 
Boiler Insurance Company's Cire::lar contains 
the inspector’s report for April, 1881, by 
which it appears that 3960 boilers were 
viewed, of which 1593 were inspected inter- 
nally and externally, and 528 dangerous 
defects were found; notable among them 
were 23 safety-valves in dangerous condition 
and 74 boilers without steam-gauges. Thirty- 
nine boilers were condemned in April. There 
is also notice of eight explosions in May, and 
one illustrated explosion that occurred in 
1877, in Brooklyn, N.Y. 


THE PRESIDENTIAL COLD-AIR 
MACHINE. 


Tu apparatus which proved most satisfac- 
tory in cooling the chamber of the wounded 
President was furnished by a Mr. Jennings, 
of Baltimore. It was devised for use in a 
new process of refining lard. According to 
the inventor’s description the apparatus con- 
sists of a cast-iron chamber, about 10 feet 
long and 3 wide and 3 high, filled with ver- 
tical iron frames covered with cotton terry 
or Turkish toweling. These screens are 
placed half an inch apart. and represent 
some 3000 feet of cooling surface. Imme- 
diately over these vertical screens is placed 
acoil of inch iron pipe, the lower side of 
Which is filled with fine perforations. Into 
a galvanised iron tank, holding 100 gallons 
of water, is put finely granulated or shaved 
ice (and salt when a low temperature is re- 
quired). This water is sprayed upon the 
sheets in the lower tank constantly. In each 
end of the iron chamber are openings 
l3 inches square. To the outer end of this 
chamber is a pipe connecting with an out- 
door air-conductor. To the opposite end is 


_ Connected a similar pipe leading into an ice- 


chamber at its top, and from the bottom of 
the same a pipe leads to a small exhaust-fan, 
and from the fan the now cold and dry air 
18 forced direct into the President's room 
through a flue some 20 feet in length. Air 
at 99 degrees temperature to-day is supplied 
at the rate of 22,000 cubic feet per hour at 


the register in the President’s room at | 


54 degrees, and with the windows and doors | 
open the temperature at the President's bed 

(25 feet away) is maintained steadily at 

75 degrees day and night. When the cold 

air machine was introduced it was intended 

to keep the windows and doors closed, and 

under these conditions the machine would 

create and maintain a temperature of 60 de- 

grees in [the hottest weather without using 

the auxiliary ice-air chamber now used, 

which was the suggestion of Prof. Newcomb 

and Major Powell, to meet the requirements 

of cooling the room with the doors and 

windows open. The closing of them gave 

the room an airof gloom. An extra ice- 

chamber fan and engine has been put up 

in aroom opening into the hall near the first 
apparatus, to be used in case of accident 
and to cool the corridors of rooms adjoining 
the President’s.—Scientific American. 


PAVING BY ELECTRIC LIGHT. 


WE observe that the Comptroller of the 
Bridge House Estate has issued a public 
notice to the effect that on and after Monday, 
September 5, the carriage way of London 
Bridge will be partially closed for the pur- 
pose of being repaired, and that during the 
execution of the work provision will be made 
for keeping open two lines of traffic, namely, 
one from the City and the other into South- 
wark. Nothing, however, is said about the 
expected duration of the repairs or the utili- 
sation of the electric light to facilitate the 
work by enabling it to be carried on during 
night time. All sorts of building, harvest- 
ing, and manufacturing operations, even of 
a delicate kind, are now regularly carried on 
after dark by aid of a new illuminant, yet 
the rude work of paving streets and 
thorougfares has not been prosecuted by its 
means, even in busy London and congested 
London Bridge. The City authorities now 
have the electric Jight along the bridge 
itself, and there is no occasion to resort to a 
portable electric lighting apparatus, to carry 
on the paving operations. The mere fact 
that the original contract with the Messrs 
Siemens only stipulates for the light durin 
several hours of the fore-night. need no 
prevent the light being supplied the whole 
night through, since Messrs. Siemens would 
doubtless be ready to keep their lamps going 
all the time. By doubling the effective 
working shift in this way the repairs of the 
bridge could be concluded in half the time 
which they take by the present system of 
working only during the hours of daylight 
and lying by all night. With the electric 
light at command, and actually ix situ, there 
can be no good reason for abiding by the 
old method. 


MAKING PARABOLIC MIRRORS. 


A VERY ingenious method of manufacturing 
parabolic reflecting surfaces has been in- 
vented by M. Latchinoff, who has described 
the process fullyin our Russian contemporary 
L’Electricité. It is based on the fact that 
all points of the free surface of a liquid 
turning round a vertical axis acquire a con- 
stant angular velocity and take a parabolic 
form. If then the liquid is put into a vessel 
which is rotated round a vertical axis it forms 
a hollow shell of parabolic section inside, and 
if the liquid is one which will solidify a rigid 
paraboloid will be obtained capable of being 
used as a reflector. 


shaft carrying a pulley, and rotates it by an 
endless belt from a motor. Into this he 
pours a sufficient quantity of plaster-of- 
paris liquid or a solution of the mastic pre- 
pared by M. Mendelejeff. Fusible metals 
would serve the purpose too, but they are 
apt to oxidise on the surface, and in cooling 
they tend to crystallise. The shape of the 
vessel need not necessarily be a hemisphere, 


but this form is convenient; and a glass 


cover should be added to it. To regulate 
the thickness of the liquid shell a ring of 
wood is fixed within the bowl at a proper 
distance below the edge. This prevents the 
liquid rising above a certain height. Regu- 
larity of motion is most essential to the suc- 
cess of the operation, and hence a steam 
engine is not adapted to drive it; but a small 
Gramme or Siemens dynamo-electric machine 
actuated by a Thomsen or a Tcliikoleff bat- 
tery will answer well. Three or four cells 
will suffice, and the speed can be regulated 
by resistance placed in circuit. With a 
Deprez or Helmholtz regulator any kind of 
battery may be used. An angular speed of 
a turn per second is quite sufficient for the 
purpose; and the axis ought to be verti- 
calised by means of a spirit level, and fixed 
so as to be free from shake or jar. The 
liquid should be one which solidifies slowly, 
say in an hour, and without shrinking much 
in bulk. The shells thus prepared can be 
made reflective by electrotyping with nickel 
silver, or iron, which when prepared in this 
way, oxidises with difficulty, and being 
almost white, will serve for a reflector if kept 
under glass. 


THE GREAT WESTERN RalLway.—An 
additional line, constructed by the Great 
Western Railway in order to accommodate 
their increasing suburban traffic, has been 
opened between Uxbridge and West Drayton, 
under the supervision of Mr. A. Higgins, 
divisional superintendent of the London dis- 
trict, and Mr. C. E. Spagnoletti, chief of 
the company’s telegraphic department. At 
the same time a novel and most valuable 
electrical signalling apparatus, invented by 
Mr. Spagnoletti for the purpose of securing 
the safety of travellers, and which is destined 
to supersede the ordinary block system now 
in vogue, was brought into successful opera- 
tion between the West Drayton Junction 
and Uxbridge Station. The object of the 
apparatus, which has received the approval 
of the directors, is the interlocking of the 
outdoor semaphore signals with the block 
telegraph system by electrical and mecheni- 
cal means, the trains themselves taking part 
in the working. Its mode cf application 
was thus exemplified. Uxbridge having a 
train ready to leave the station, signalled a 
couple of “ beats” to the West Drayton box, 
when the officer then in charge replied with 
four beats, pressed the ‘‘ plunger’ and took 
off the lock at Uxbridge signals, and thus 
permitted the up train to leave the terminus, 
the line being clear between the latter place 
and West Drayton. As the train neared the 


flexion of the rails at a certain point com- 
municating by a mechanical arrangement 
with an indicator in the cabiu published the 
fact that the line was ‘‘ clear,” though no 
second train could still be despatched from 
Uxbridge till the lock was again taken offits 
signals by the man in the West Drayton 
box. Inthe same way no train could leave 
West Drayton Junction till the lock had 
been electrically removed from its signal 
lever by the signalman at Uxbridge, the 
apparatus, in every instance after the depar- 
ture of a train, becoming re-locked, thus 
preventing any possibility of a second train 
following and coming into collision with the 
first, as before another would be allowed to 
quit the station the lock would have again 
to be taken off the lever by thesignalman at 


M. Latchinoff therefore © 
mounts a hemispherical vessel upon a vertical | 


the end of the section, who, if a train had 
broken down or met with an accident, would 
not release it, having bad no intimation that 
the line was “ clear,’ in consequence of the 
non-arrival of the train at the indicating 
point beneath the metals in the vicinity of 
his cabin. So perfect is the apparatus be- 
neath the deflecting rail that the number of 
the carriages comprising the trains could be 
counted by the vibration of the wheels heard 
distinctly in the signal box as the vehicles 
passed along the line to West Drayton 
Station. 


signal box at West Drayton a slight de-. 
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Monthly Hotices, 


Electric Navigation.—Rear-Admiral Bourgeois has been ap- 
pointed by the French Government President of the committee 
to examine and report on the various applications of electricity to 
navigation. 

Rock Blasting.—Major Lauer, of the Austrian Engineers, has 
made some experiments at Krems, on the Danube, on blasting 
rocks under water, which have attracted considerable attention, 
Into a cylinder he puts a quantity:of dynamite, which is connected 
with an electrical apparatus. The cylinder is placed on the surface 
of the rock only, and fixed in that position. No matter how deep 
the water may be over the rock, it is shattered, when the dynamite 
explodes, into fragments so small that they are washed away by the 
stream. ‘This process is said to save forty per cent. on the cost of 
removing submerged rocks. Ten thousand florins were subscribed 
to enable Major Lauer to make further trials ona gigantic scale— 
Athenaeum, 

The Victoria Mining Surveyors and Registrars for the quarter 
ended 3lst March, 1881, inform us that the total quantity of gold 
obtained in that period was 193,345 oz. 

It is announced in the Atheneum that Miss Pogsen, who for some 
years has discharged with great ability the duties of Assistant- 
Astronomer to the Government of Madras, has been aprointed 
Meteorological Reporter to that Government. 

Mr. Valentine Ball, M.A., of the Geological Survey of India, 
has been nominated by the Council of the University of Dublinto 
the professorship of geology in that university. This nomination 
requires to be confirmed by the Board of Trinity College. Prof. 
Bail has just published a small volume on ‘‘ The Diamonds, Coal, 
and Gold of India,” of which we shall shortly give a notice. 

Prof. Oliver J. Lodge, who has been for some time Assistant- 
Professor of Physics at University College of London, has been 
appointed to the Lyon Jones Professorship of Experimental Physics 
and Mathematics in University College, Liverpool. 


Mr. Parfitt, of Exeter, who, through the Devonshire Association 
for the Advancement of Science, has published eighteen parts of 
the entire Fauna of this beautiful county, hopes this year, at the 
annual meeting of the Association, to be held at Dawlish on the 
26th and two following days, to read the introduction to the nine- 
teenth part—viz., Ichneumonide. The section contains several 
species new to the British list. His Fauna of Devon is more 
numerous than the Yorkshire Fauna of Messrs. Clarke and Roebuck 
which we mentioned last week.— dAthenzum. 


Les Mondes directs attention to a new source of selenium. At 
Cachenta, in the province of Mendoza, in the Argentine Republic, 
there is found an ore containing 28 per cent. of selenium. It is 
said to be associated with silver, copper, lead, iron, tellurium, and 
sulphur. 

Persia, it is said, is making considerable progress in the direction 
of education. Hitherto education in that country has been mostly 
confined to religious learning; now, however, the nucleus of # 
university is being formed at Ispahan, colleges being in the course 
of erection there for the teaching of languages, European as well 
as Asiatic, and the arts and sciences, mostly under Europeat 
supervision. 

European Papyrus.—The translation by M. Golenischeff of a 
most interesting Egyptian hieratic papyrus, relating romantic 
adventures in Punt or Somali, probably in the thirteenth dynasty, 
will appear shortly. They are as curious as those known as the 
‘ Adventures of Sancha and the Predestined Prince.” 


The Moniteur des Intérets Muatériels (Brussels) states that 
siderable attention has lately been directed to the new system 
of dephosphorisation brought out by M. Antoine Rollet, of 
Creusot. M. Rollet employs two alternative processes. In the 
one a cupola with basic lining is used; the phosphoric iron 1s 
mixed with lime, fluor spar, dolomite. &c., and the mixture 1 
brought to an intense heat in order to obtain a liquid basic slag: 
By the other method the dephosphorisation is carried on 124 
Bessemer converter, or a fire furnace; the phosphoric slag which 
is formed during the first part of the process is removed, and the 
other impuritics are then aken away by one or other of the 
ordinary methods. 
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BRITISH ASSOCIATION, 1881. 


Tue new I resident of the Association, Sir J. Lunsocx, Bart., 
was introduced to a crowded assembly at York, on the 31st 
August, when he delivered the following address, in which he 
stated that :— 


Fifty years ago it was the general opinion that animals and 
plants came into existence just as we now see them. We took 
pleasure in their beauty; their adaptation to their habits and 
mode of life in many cases could not be overlooked or misunder- 
stood. Nevertheless, the book of Nature was like some richly 
iiluminated missal, written in an unknown tongue ; the graceful 
forms of the letters, the beauty of the colouring, excited our 
wonder and admiration; but of the true meaning little was 
known to us; indeed, we scarcely realised that there was any 
meaning to decipher. Now glimpses of the truth are gradually 
revealing themselves; we perceive that there is a reason—and in 
many cases we know what that reason is—for every difference 
in form, in size, and in colour; for every bone and every feather, 
almost for every hair. Moreover, each problem which is solved 
opens out vistas, as it were, of others perhaps even more 
interesting. With this great change the name of our illustri- 
ous countryman, Darwin, is intimately associated, and the year 
1859 will always be memorable in science as having produced 
his great work on “ The Origin of Species.” In the previous 
year he and Wallace had published short papers, in which they 
clearly state the theory of natural selection, at which they had 
simultaneously and independently arrived. We cannot wonder 
that Darwin’s views should have at first excited great opposi- 
tion. Nevertheless from the first they met with powerful sup- 
pert, especially in this country, from Hooker, Huxley, and 
Herbert Spencer. Thetheory is based on four axioms: 1. That 
no two animals or plants in nature are identical in all respects. 
2. That the offspring tend to inherit the peculiarities of their 
parents. 3. That of those which come into existence onl 3 
small number reach maturity. 4. That those which are on ine 
whole best adapted to the circumstances in which they are 
placed are most likely to leave descendants. Darwin com- 
menced his work by discussing the causes and extent of vari- 
ability in animals, and the origin of domestic varieties; he 
showed the impossibility of distinguishing between varieties and 
species, and pointed out the wide differences which man has 
produced in some cases—as, for instance, in our domestic pigeons, 
all unquestionably descended from a common stock. He dwelt 
on the struggle for existence (which has since become a house- 
hold word), and which inevitably resulting in the survival of 
the fittest, tends gradually to adapt any race of animals to the 
conditions in which it occurs. Mr. Darwin’s views, however, 
were still misunderstood. I believe there are thousands who 
consider that, according to this theory, a sheep might turn into 
acow, ora zelia into a hcrse. No one would more confidently 
withstand any such hypothesis, his view being, of course, not 
that the one could be ‘changed into the] other, but that both are 


| 


descended from a common ancestor. No one will question the 
immensejimpulse which Darwin has given to the study of natural 
history. When we were young we knew that the leopard had 
spots, the tiger was striped, and the lion tawny, but why this 
was so it did not oceur to us to ask; and if we had asked no 
one would have answered. Now we see at a glance that the 
stripes of the tiger have reference to its life among jungle 
grasses; the lion is sandy like tho desert; while the markings 
of the leopard resemble spots of sunshine glancing through the 
leaves. Huxley has shown that the profound break once sup- 
posed to exist between birds and reptiles has been bridged over 
by the discovery of reptilian birds and bird-like reptiles, so that, 
in fact, birds are modified reptiles. 


Sir Joun next adverted to the remarkable confirmation which 
embryology contributes to the theory of desvent, and explained 
how extremely minute inquiries may have important practical 
bearings. The researches of the late Professor Rolleston went 
to show that the fluke which produces the rot in sheep passes 
one phase of its existence in the black slug, and this knowledge 


leads to the hope that this pest of the farmers may be diminished 
if not extirpated. 


Nothing could have appeared less likely than that researches 
into the theoty of spontaneous gencration should have led to 
practical improvements in medical science. Yet such has been 
the case. Cnly a few years ago bacteria seemed mere scientific 
curiosities. It had long been krown that an infusion —say of 
hay—would, if exposed to the atmosphere, be found, after a 
certain time, to teem with living forms. One reason why com- 
pound fractures are so dangerous is because, the skin being 
broken, the air obtains access to the wound, bringing with it 
innumerable germs, which too often set up putrefying action. 
Lister first made a practical application of these observations. 
He set himself to find some substance capable of killing the 
germs without being itself too potent a caustic, and he found 
that diluted carbolic acid fulfilled these conditions. This dis- 
covery has enabled many operations to be performed which would 
previously have been almost hopeless, There is great reason to 
suppose that many discases, especially those of a zymotic 
character, have their origin in the germs of special organisms. 
The parasitic organisms are at first, few, but gradually multiply 
at the expense of the patient, and then die out again. Indeed, 
it seems to be thoroughly established that many diseases are due 
to the excessive multiplication of microscopic organisms, and we 
are not without hope that means will be discovered by which, 
without injury to the patient, these terrible, though minute, 
enemies may be destroyed and the disease thus stayed. 

With regard to the antiquity of man, the President reviewed 
the evidences of the race having passed through the stone, 
bronze, and iron age. The great glacial epoch must be fixed 
300,000 years ago, and it was well established that man 
inhabited these islands in the milder periods of that epoch : 


When geology so greatly extended our ideas of past time the 
continued heat of the sun became a question of greater interest 
than ever. Helmholtz has shown that while adopting the 
nebular hypothesis we need not assume that the nebulous 
matter was originally incanlescent, but that its present high 
temperature may be, and probably is, mainly due to gravitation 
between its parts. It follows that the potential energy of the 
sun is far from exhausted, and that with continued shrinking it 
will continue to give out light and heat with little, if any, 
diminution for several millions of years. Like the sand of the 
sea, the stats of heaven have ever been used as effective symbols 
of number, and the improvements in our methods of observation 
have added fresh force to our original impressions. We now 
know that our earth is but fa fraction of one out of at least 
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75,000,000 worlds. But this is not all. In 
addition to the luminous heavenly bodies, 
we cannot doubt that there are countless 
others, invisible to us from their greater 
distance, smaller size, or feebler light; 
indeed we know that there are many dark 
bodies which now emit no light or compara- 
tively little. Thus in the case of Procyon, 
the existence of an invisible body is proved 
by the movement of the visible star. Again 
1 may refer to the curious phenomena pre- 
sented by Algol, a bright star in the head 
of Medusa, This star shines without change 
for two days and thirteen hours; then, in 
three hours and a half, dwindles from a 
star of the second to one of the fourth 
magnitude; and then, in another three and 
a-half hours, reassumes its original brilliancy. 
These changes seem certainly to indicate 
the presence of an opaque body, which in- 
tercepts at regular intervals a part of the 
light emitted by Algo]. Thus the floor of 
heaver is not only “thick inlaid with 
patines of bright gold,” but studded also 
with extinct stars, once probably as briliant 
as our own sun, but now dead and cold, as 
Helmholtz tells us that our sun itself will be 
some seventeen millions of years hence. 

Referring to the undulating theory of 
light and the subject of colours and the ulti- 
mate constitution of matter, the president 
remarked : 

The idea is now gai:ing ground, that, as 
maintained by Clerk-Maxwell, light itself is 
as electro-magnetic disturbance, the lumini- 
fercus ether being the vehicle of both light 
and electricity. Wiinsch, as long ago as 
1792, had clearly shown that the three 
primary colours were red, green, and violet; 
but his results attracted little notice, and 
the general view used to be that there were 
seven principal colours—red, orange, yellow, 
green, blue, indigo, and violet ; four of which 
—namely, orange, green, indigo, and violet-— 
were considered to arise from mixtures of 
the otherthree. Red, yellow, and blue were 
therefore called the primary colours, and it 
was supposed, thatin order to produce white 
light, these three colours must always be 
present. Helmholtz, however, again showed, 
in 1852, that aeolour to our unaided eyes 
identical with white, was produced by com- 
bining yellow with indigo. At that time 
yellow was considered to be a simple colour, 
and this, therefore, was regarded as an ex-~ 
ception to the general rule, that a combina- 
tion of three simple coiours is required to 
produce white. Again, it was, and indeed 
still is, the general impression that a com- 
bination of blue and yellow makes green. 
This, however, is entirely a mistake. Of 
course we all know that yellow paint and 
blue paint make green paint; but this re- 
sults from absorption of light by the semi- 
transparent solid particles of the pigments, 
and is not a mere mixture of the colours 
proceeding unaltered from the yellow and 
the blue particles ; moreover, as can easily 
be shown by two sheets of coloured paper 
and apiece of window glass, blue and yellow 
light, when combined, do not give a trace of 
green, but if pure would produce the effect 
of white. Green, therefore, is after all not 
produced by a mixture of blue and yellow. 
On the other hand, Clerk-Maxwell proved in 
1860 that yellow could be produced by a 


mixture of red and green, which put an end . 


to the pretension of yellow to be considered 
a primary element of colour. From these 
and other considerations it would seem, 
therefore, that the three primary colours—if 
such an expression be retained—are red, 
green, and violet. The existence of rays 
beyond the violet, though almost invisible 
to our eye, had long been demonstrated by 
their chemical action. Stokes, however, 
showed in 1852 that their existence might 
be proved in another manner, for that there 
are certain substances which, when excited 
by them emit light visible to our eyes. To 
this phenomenon he gave the name of 
fluorescence. At the other end of the spec- 


trum Abney has recently succeeded in 
photographing a large number of lines in 
the infra-red portion, the existence of which 
was first proved by Sir William Herschel. 
From the rarity, and in many cases the 
entire absence, of a reference to blue, in 
ancient literature, Geiger—adopting and 
extending a suggestion first thrown out by 
Mr. Gladstone— has maintaired that, even 
as recently as the time of Homer, our ances- 
tors were blue-blind. Though for my part 
I am unable to adopt this view it is certainly 
very remarkable that neither the Rigveda, 
which consists almost entirely of hymns to 
Heaven, nor the Zendavesta, the Bible of 
the Parsees or fire-worshippers, nor the old 
Testament, nor the Homeric poems, ever 
allude to the sky as blue. O. the other 
hand, from the dawn of poetry, the splen- 
dour of the morning and evening skies have 
excited the admiration of mankind. As 
Ruskin says, in language almost as brilliant 
as the sky itself, the whale heaven ‘from 
the zenith to the horizon, becomes one 
molten, mantling sea of colour and fire; 
every black bar turnsinto massy gold, every 
ripple and wave into unsullied, shadowless 
crimson, and purple, and scarlet, and colours 
for which there are no words in language, 
and no ideas in the mind—things which can 
only be conceived while they are visible; 
the intense hollow blue of the upper sky 
melting through it all, showing here deep 
and pure, and lightness; there, modulated 
by the filmy formless tody of the trans- 
parent vapour, till it is lost in 
its crimson and gold.” But what is the ex- 
planation of these gorgeous colours? Why 
is the sky blue ? and why are the sunrise and 
sunset crimson and gold? It may be said 
that the air is blue, but if so how can the 
clouds assume their varied tints? Brucke 
showed that very minute particles suspended 
in water are blue by reflected light. Tyndall 
has taught us that the blue of thesky is due 
to the reflection of the blue rays by the 
minute particles floating in the atmo- 
sphere. Now, if from the white light of the 
sun the blue rays are thus selected, those 
which are transmitted will be yellow, orange, 
and red. Where the distance is short the 
transmitted light will appear yellowish. But 
as the sun sinks towards the horizon the 
atmospheric distance increases, and conse- 
quently the number of the scattering particles. 
They weaken in succession the violet, the 
indigo, the blue, and even disturb the pro- 
portions of green. ‘The transmitted light 
under such circumstances must pass from 
yellow through orange to red, and thus, 
while we at noon are admiring the deep blue 
of the sky, the same rays, robbed of their 
blue, are elsewhere lighting up the evening 
sky with all the glories of sunset. Another 
remarkable triumph of the last half-century 
has been the discovery of photography. At 
the commencement of the century Wedgwood 
and Davy observed the effect produced by 
throwing the images of objects on paper or 
leather prepared with nitrate of silver, but 
no means were known by which such images 
could be fixed. This was first effected by 
Niepce, but his processes were open to ob- 
jections, which prevented them from coming 
into general use, and it was not till 1839 
that Daguerre invented the process which 
was justly named after him. Very soon 
a further improvement was effected by our 
countryman Talbot. He not only fixed his 
‘‘Talbotypes” on paper—in itself a great 
convenience—but, by obtaining a negative, 
rendered it possible to take off any number 
of positive, or natural, copies from one 
original picture. 

Passing on to the subject of Electricity, 
Sir John Lubbock continued :—Electricity 
in the year 1881 may be considered to have 
just been ripe for its adaptation to practical 
purposes; it was but a few years previously, 
in 1819, that Oersted had discovered the de- 
flection action of the current on the magnetic 
needle, that Ampére had laid the foundation 


of electro-dynamics, that Schweizzer hag 
devised the electric coil or multiplier, ang 
that Sturgeon had constructed the 

electro-magnet. It was in 1831 that Para. 
day, the | oy of pure experimentalists, 
announced his discoveries of voltaic induc. 
tion and magneto-electricity, which with the 
other three discoveries constitute the prin. 
ciples of nearly all the telegraph instruments 
now in use; andin 1834 our knowledge of 
the nature of the electric current had been 
much advanced by the interesting experi- 
ment of Sir Charles Wheatstone, proving the 
velocity of the current in a metallic conduc- 
tor to sopeea™ that of the wave of light. 
Practical applications of these discoveries 
were not long in coming to the fore,.and the 
first telegraph line on the Great Westem 
railway from Paddington to West Drayton 
was set upin 1838. In America Morse is 
said to have commenced to develop his re. 
cording instrument between the years 1832 
and 1837. In 1851, submarine telegraphy 
became an accomplished fact through the 
successful establishment of telegraphic com- 
munication between Dover and Calais. Sub- 
marine lines followed in rapid succession, 
crossing the English Channel and the German 
Ocean, threading their way through the 
Mediterranean, Black, and Red Seas, until in 
1866, after two abortive attempts, tele- 
graphic communication was_ successfully 
established between the Old and the New 


. Worlds, beneath the Atlantic Ocean. Duplex 


and quadruplex telegraphy, one of the most 
striking achievements of modern telegraphy, 
the result of the labours of several inventors, 
should not be passed over in silence. It not 
only serves for the simultaneous communi- 
cation of telegraphic intelligence in both 
directions, but renders it possible for four 
instruments to be worked irrespectively of 
ove another, through one and the same wire 
connecting two distant places. Another 
more recent and perhaps still more wonder- 
ful achievement in modern telegraphy is the 
invention of the telephone and microphone, 
by means of which the human voice is 
transmitted through the electric conductor, 
by mechanism that imposes through its ex- 
treme simplicity. In this connection the 
names of Reiss, Graham Bell, Edison, and 
Hugbes are those chiefly deserving to be 
recorded. By the electric transmission of 
power, we may hope some day to utilise ata 
distance such natural sources of energy as 
the’ Falls of Niagara, and to work our cranes. 
lifts, and machinery of every description by 
means of sources of power arranged at con- 
venient centres. To these applications the 
Brothers Siemens have more recently added 
the propulsion of trains by currents passing 
through the rails, the fusion in considerable 
quantities of highly refractory substances, 
and the use of electric centres of light in 
horticulture as proposed by Werner and 
William Siemens. By an essential improve- 
ment by Faure of the Planté Secondary 
Battery, the problem of storing electrical 
snergy appears to have received a practical 
solution, the real importance of which 13 
clearly proved by Sir W. Thomson's recent 
investigation of the subject. It would be 
difficult to assign the limits to which this 
development of electrical energy may not be 
rendered serviceable for the purposes of man. 
In mechanical science the progress has not 
been less remarkable than in other branches. 
The introduction of iron has, moreover, had 
a vast influence on the works of both the 
civil and military engineer. Before 1530, 
Telford had constructed an iron suspeusiou 
turnpike road bridge of 560 feet over tlie 
Menai Straits; but this bridge was not 
adapted to the heavy weights of locomotive 
engines. At the same time, with steel at bis 
command, Mr. Fowler is engaged in carry- 
ing out the design for a railway brilge over 
the Forth, of two spans of 1,700 feet each; 
that is to say, of nearly one-third of a mile 
in length. As regards railways, the Stock- 


| ton and Darlington Railway was opened in 
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1825, but Manchester 
Railway, perhaps the first truly passenger 
line, y At from 1830, while the present 
mileage of railways is over 200,000 miles, 
costing nearly £4,000,000,000 sterling. It 
was not until 1838 that the Sirius and Great 
Western first steamed across the Atlantic. 
The steamer, in fact, is an excellent epitome 
of the progress of the half-century; the 
paddle has been superseded by the screw ; 
the compound has replaced the simple en- 
gine; wood has given place to iron, and iron 
in its turn to steel. The saving in dead 
weight, by this improvement alone, is from 
10 to 16 per cent. The speed has been in- 
creased from nine knots to fifteen, or even 
more. Lastly, the steam-pressure has been 
increased from less than dib. to 70lb. per 
square inch, while the consumption of coal 
has been brought down from 5lb. to 6lb. per 
horse-power to less than two. It is a re- 
markable fact that not only is our British 
shipping rapidly on the increase, but it is 
increasing relatively to that of the rest of 
the world. In 1860 our tonnage was 
5,700,000 against 7,200,000; while it may 
now be placed as 8,500,000 against 8,200,000 ; 
so that considerably more than half the 
whole shipping of the world belongs to this 
country. 

Summing up the principal results which 
have been attained in the last half-century, 
we may mention (over and above the accu- 
mulation of facts) the theory of evolution, 
the antiquity of man, and the far greater 
antiquity of the world itself ; the correlation 
of physical forces and the cbservation of 
energy ; spectrum analysis and its application 
to celestial physics ; the higher algebra and 
the modern geometry; lastly, the innumer- 
able applications of science to practical life — 
as, for instance, in photography, the locomo- 
tive engine, the electric telegraph, the 
spectroscope, and most recently the electric 
light and the telephone. To science, again, 
we owe the idea of progress. The ancients, 
says Bagehot, “had no conception of pro- 
gress; they did not even entertain it.” It 
is not, I think, now going too far to say that 


the true test of the civilisation of a nation. 


must be measured by its progress in science. 
It is often said, however, that great and un- 
expected as the recent discoveries have been, 
there are certain ultimate problems which 
must ever remain unsolved. For my part I 
would prefer to abstain from laying down 
any such limitations. When Park asked the 
Arabs what became of the sun at night, and 
whether the sun was always the same, or 
new each day, they replied that such a 
question was childish, and entirely beyond 
the reach of human investigation. I have 
already mentioned that, even as lately as 
1842, so high an authority as Comte treated 
as obviously impossible and hopeless any 
attempt to determine the chemical composi- 
tion of the heavenly bodies. Doubtless there 
are questions, the solution of which we do 
not as yet see our way even to attempt; 
nevertheless the experience of the past warns 
us not to limit the possibilities of the future. 
But however this may be, though the pro- 
gress made has been so rapid, and though 
nO similar period in the world’s history has 
been nearly so prolific of great results, yet, 
on the other hand, the prospects of the 
future were never more encouraging. We 
must not, indeed, shut our eyes to the possi- 
bility of failure ; the temptation to military 
ambition ; the tendency to over-interference 
by the State; the spirit of Anarchy and 
socialism; these and other elements of 
danger may mar the fair prospects of the 
future. That they will succeed, however, 
in doing so, [ cannot believe. I cannot but 
feel confident hope that fifty years hence, 
when perhaps the city of York may renew 
its hospitable invitation, my successor in this 
chair—more competent, I trust, than I have 
bzen to do justice to so grand a theme—will 


. 
4ave to record a series of discoveries even 


more unexpected and more brilliant than 


those which I have, I fear, so imperfectly 
attempted to bring before you this evening, 
for one great lesson which science teaches us 
is, how little we yet know, and how much we 
have still to learn. 

The address was well received throughout, 
and the president on resuming his seat was 
loudly cheered. The Lord Mayor of York 
then gave the association a hearty welcome 
to the city in the name of the citizens. 
Amongst those present were Professors 
Owen, Huxley, Roscoe, Marsh, Whitney, 
Carey, Forster, Dewar, Flower, Sir J. 
Hooker, Sir W. Thomson, Mr. Spottiswoode, 
Dean of York, Drs. 'rankland, Williamson, 
Russell, Odling, Mr. Grant Duff, Sir J. 
Hay, &c. The number of tickets issued was 


2,264, and it was fully expected that the | 


number will be considerably augmented by 
to-morrow. The itinancial statement shows 
a balance of £88, with an invested capital of 
£8,500. The invitations for next year are 
from Leicester, Southport, Oxford, Birming- 
ham, Aberdeen, and Nottingham, and 
Worcester asks the association to visit that 
city in 1884. 

As this year is the centenary of the birth 
of Sir David Brewster (President of the 
Inventors’ Institute up to tke time of his 
death), it ought to be prominently men- 
tioned that the first impulse which led to 
the convening of the inaugural meeting half 
a century ago, was given by him in a letter 
dated February 23, 1851, and addressed to 
Mr. John Phillips, who was then the secre- 
tary of the York Philosophical Society and 
curator of its museum. The letter in ques- 
tion is such an interesting memorial that we 
reproduce it in extenso. 


« Allerby by Melrose, Feb. 23rd, 1831. 


‘Dear Sir,—I have taken the liberty of 
writing to you on a subject of considerable 
importance. It is proposed to establish a 
‘ British Association of Men of Science’ 
similar to that which has existed for eight 
years in Germany, and which is now 
patronised by the most powerful sovereigns 
in that part of Europe. The arrangements 
for the first meeting are in progress, and it 
is contemplated that it shall be held in York 
as the most central city of the three king- 
doms. My object in writing to you at 
present is to beg that*you would ascertain if 
York will furnish the accommodation neces- 
sary for so large a meeting, which might, 
perhaps, consist of 100 individuals—if the 
Philosophical Society would enter zealously 
into the plan, and if the mayor and in- 
fluential persons in the town, and in the 
vicinity, would be likely to promote its 
objects. The principal objects of the 
Society would be to make the cultivators of 
science acquainted with each other—to 
stimulate each other to new exertions—to 
bring the objects of science before the 
public eye—and to take measures for ad- 
vancing its interests, aad accelerating its 
progress. The Society would possess no 
funds, make no collections, and hold no 
property, the expense of each Anniversary 
Meeting being defrayed by the members 
who are present. 

‘‘As these few observations will enable 
you to form a general opinion of the object 
in view, I shall only add, that the time of 
meeting which is likely to be most con- 
venient would be about the 18th or 25th 
of July. 

‘‘T am, dear sir, 
“Evermost truly yours, 


BREWSTER. 
“J. Phillips, Esq.” 


Car CouPLING.—Mr. Charles E. Macarthy, 
of Forsyth, Ga., has patented an improved 
car coupling, designed to couple the cars 
easily and securely by a lever under the car, 
and projecting at the side of the same, 
whereby all danger involved in going 
between the cars is avoided. 


GARD AND COBLEY’S BLACK. 


THIs invention relates to improvements in 
the manufacture of a black which is desig- 
nated tannic black, and the employment of 
the same for making blacking, printing ink, 
and for other purposes. By this method the 
inventors are enabled to manufacture tannic 
black in an improved manner. 

In order to carry out our invention, they 
proceed substantially as follows :—To each 
one hundred parts, more or less, of leather 
waste, shavings, cuttings, scraps, or waste of 
any kind, we add a,suitable quantity of salts 
of iron, preferably a chloride or sesqui- 
chloride, or both of iron, according to the 
quantity of tannic acid contained in the 
leather waste to be treated, and to this 
leather waste we generally employ a solu- 
tion of chloride or sesquichloride, or both of 
iron, such as the waste pickle from galvan- 
ising works or other industries, or directly 
prepared from any source of iron, as scrap, 
slag, or iron ore acted upon by hydro- 
chloric acid or salt, such solution being 
brought to a strength of 70°, more or less, 
Tw., and of this solution sixteen parts more 
or less to the one hundred parts of leather 
waste we find work sufficiently well. The 
leather waste and iron liquor are placed in 
a suitable vessel, which may be open or par- 
tially closed, and sufficient water is added 
to cover the leather waste. Steam is now 
employed, in any convenient manner, to 
bring the mass to the boiling point, or the 
same may be boiled by direct firing. The 
ingredients are steamed or boiled for five 
or six hours more or less, until the contents 
of the boiler or vessel are converted into one 
black mass, which forms tannic black, a 
black substantially formed of the gelatine 
and fibrine of the leather or other substances 
impregnated with the tannate of iron, the 
former ingredients constituting the body 
end the latter the colouring matter thereof, 
such tannate of iron being produced by the 
action of the chloride or sesquichloride of iron 
upon the tannic present in the leather waste. 
The liquor is now drawn off and the result- 
ing mass well washed with hot water or 
steam, to withdraw any undecomposed 
chloride or sesquichloride of iron or free acid 
produced, these liquors being likewise after- 
wards drawn off. The liquors containing 
acid are neutralised and used to form fresh 
chlorides of iron by adding powdered iron- 
stone or iron filings, scrap iron, or waste iron 
of any kind, and can then be employed for 
treating a further quantity of leather. 
Fresh chlorides or sesquichlorides of iron 
must be added to these liquors, to regulate 
and bring them up to the proper strength or 
equivalent proportion above described. After 
being well washed the mass or tannic black 
can be dried, and in this form is employed 
instead of lamp black, bone black, and various 
other substances for the manufacture of 
blacking, printing ink, paint, harness paste, 
and other articles for which it may be found 
suitable, being first ground to such degrees of 
fineness as may be desirable for the various 
purposes. For making blacking, they may use 
the following mixture, although they do not 
confine themselves to the proportions or in- 
gredients, which may be varied with any 
known substitutes or additions, t.¢c., 56 parts 
tannic black calculated in dry condition, 1 
oil, 1-16 oil of tar, or carbolates, or analogous 
substances of an antiseptic nature, 27 parts 
(more or less) molasses and water in due 
proportion. Theseingredients are well mixed, 
and the mass ground in a suitable mill. If 
the tannic black is used in a dry state the 
water is added. If in a moist or freshly- 
made condition, then the amount of water 
is determined and less added. 


AN IMPROVED WASHING MACHINE patented 
by Mr. Alexander Fleming, of Orleans, 
Iowa,washes clothes by pumping or forcing 


| water through them. 
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Proceedings of Societies. 


SIATIC SOCIETY. 


JULY.—Sir E. Colebrooke, Bart., Presi- 
dent, in the chair—Mr. W. T. Roper was 
elected a Resident, and General Palma di 
Cesnola a Non-Resident, Member.—A large 
number of presents to the Nociety’s library 
were announced, the most important being 
Dr. W. W. Hunter's “‘ Gazetteer of India,” 
vols. i.-vii—A paper was read by Mr. M. V. 
Portman (who had lived for a long time in 
the jungle with the natives—is, indeed, the 
only European who has done so) “On the 
Andaman Islands and the Andamanese, in 
which he gave an able account of the geo- 
graphical position of the islands, and of the 
strange savage people inhabiting them, with 
valuable details as to their social position, 
referring at the same time to what we 
already know from the visits of earlier 
officers or civilians who have been employed 
there. Mr. Portman illustrated his paper 
by the exhibition of a large number of 
objects. he had collected there, including 
bows, arrows, personal ornaments, &c. 


STATISTICAL SOCIETY. 

JUNE 28.—Anniversary Meeting.—Dr. W. 
A. Guy in the chair.—The Report of the 
Council was read.—The following were 
elected to be the Council and Officers for the 
sessional year 1881-2 :—President, J. Caird ; 
Council, A. H. Bailey, Dr. T. G. Balfour, A. 
E. Bateman, G. Phillips Bevan, 8S. Bourne, 
Sir G. Campbell, J. O. Chadwick, H. Chubb, 
Hyde Clarke, Right Hon. the Earl of Dun- 
raven, R. Giffen, R. Hamilton, F. Hendriks, 
N. A. Humphreys, R. Lawson, Prof. Leone 
Levi, Sir J. Lubbock, J. B. Martin, R. B. 
Martin, Dr. IF’. J. Mouat, F. G. P. Nelson, 
E. C. Nepean, G. Palmer, R. H. Patterson, 
H. D. Pochin, F. Purdy, Sir W. R. Robin- 
son, T. A. Welton, C. Walford, and R. P. 
Williams; Treasurer, R. B. Martin; Secre- 
taries, H. Chubb, R. Giffen, and J. B. 
Martin ; Foreign Secretary, Dr. F. J. Mouat. 


ENTOMOLOGICAL SOCIETY. 


Juty 6.—H. T. Stainton, Esq., President, 
in the chair—QOne new Member and one 
Subscriber were elected.—Mr. W. L. Distant 
_ exhibited the sexes of Morpho Adonis.—Miss 
E. A. Ormerod exhibited some elm leaves 
bleached by the attacks of a coleopterous 
larva ; and larve of a species of Dolerus, 
and of Chereas graminis, feeding on grass.— 
The Rev. E. A. Eaton exhibited drawings by 
Mr. A. T. Halleck of the nymphs of various 
ephemeridse.—The secretary read the report 
of the committee appointed at the last meet- 
ing to inquire into the history of an insect 
found feeding on the eggs of locusts in the 
Troad. It proved to be a dipterous insect, 
apparently belonging to the Bombylide ; and 
specimens were exhibited by Sir 8. S. Saun- 
ders.—The following papers were read :— 
‘** Descriptions of new Asiatic Diurnal Lepi- 
doptera,” by Mr. T. Moore,—‘ On the 
Species of the Genus Euphroma,” by Mr. D. 
Sharp,—‘‘ Observations on the Species of the 
Homopterous Genus Orthezia,” by Mr. J 
W. Douglas,—‘‘ On the Lepidoptera of the 
Amazones coilected by Dr. Trail during the 
years 18745-1875, Part VI. Geometrites,”’ by 
Mr. A. G. Bu'ler,—‘‘ Note on the Larva of 
Nycteribia,” by Baron Osten-Sacken,—and 
‘* Notes on New or Interesting Species of 
Papilionide and Pierids collected by Mr. 
Buckley in Ecuador,” by Mr. W. F. Kirby. 


ANTHROPOLOGICAL INSTITUTE. 


JUNE 28.—Major-General Pitt-Rivers, 
President, in the ghair.—The election of Mr. 
R. Meldola was announced.—The President 
made some remarks on the great loss the 
Institute had sustained since the last meet- 
ing by the death of Professor Rolleston. 
Anthropology was his chief study during 


the latter years of his life, and his communi- 
cations to this Society were frequent and 
always valuable. To him we are indebted 
for the only scientific description that exists 
of crania of the stone age in this country, 
those of Cissbury and the long barrows.— 
Sir H. Bartle Frere read a paper ‘‘ On the 
Laws affecting the Relations between Civi- 
lised and Savage Life, as bearing upon the 
Dealings of Colonists with Aborigines.” 
The conclusions arrived at were: 1. That it 
is possible for the civilised to destroy by war 
the savage races, to expel, or repel, or turn 
them aside in their migrations. 2. That 
proximity of civilised to savage races has led, 
or is leading to the decay and probable ex- 
tinction of the Bushman race; but this result 
is doubtful in the case of the Hottentot races, 
and is certainly not taking place with regard 
to the Basuto or Kaffir races. 3. That the 
changes consequent on proximity of civilised 
and uncivilised races are approximation to 
the European type of civilisation. 4. That 
the essentials to such approximation are: (a) 
a Pax Roumana or Anglicana, bringing with 
it (b)protection of life and property, which 
involves equality defore the law, individual 
property in land, abolition of slavery, aboli- 
tion of private rights of making war and of 
carrying arms without the authority of the 
supreme ruler; (c) power of local legislation 
on European principles, with a view to secure 
education in the arts of civilised life; taxa- 
tion sufficient for state purposes, &c. ; re- 
strictions on the use of intoxicating sub- 
stances, as measures essential to the 
attainment of any one of the preceding 
objects. 


ARISTOTELIAN SOCIETY. 


Jury 4.—S. H. Hodgson, Esq., President, 
in the chair.—A paper ‘‘ On the Philosophy 
of Comte,” by Dr. J. H. Bridges, was, in the 
absence of the author, read by Mr. F. H. 
Harrison. The relation of positive philo- 
sophy to positivism was first pointed out. 
Positivism was an attempt to systematise 
human life upon the basis of such knowledge 
as is available to man. The philosophy of 
Comte presents that basis. The agnostic 
position of positive philosophy in respect to 
theology and ontology was explained. In 
regard to phenomenism, positive philosophy 
did not deny that knowledge might be gained 
by introspection, but it held that far more 
resulted from observation of the collective 
achievements of the intellect of humanity 
throughout history. In conclusion, Dr. 
Bridges pointed out the chief fundamental 
distinctions between the Comtean synthesis 
and the synthetic philosophy of Mr. Herbert 
Spencer.—A lengthy discussion followed. 


A SURGICAL MACHINE. 


THE mechanical amputator of Dr. W. G. 
A. Bonhill, of Philadelphia, which has been 
recently presented by him to St. Bartholo- 
mew’s Hospital, London, is one of the most 
novel and interesting triumphs of construc- 
tive skill. ‘The apparatus consists of an iron 
standard carrying a train of multiplying 
gear, which by means of an endless cord 
passing over pulleys transmits a rapid rotary 
motion to either small drills or circular saws, 
as the case may require. These drills and 
saws are attached to the end of a series of 
rods connected by universal joints forming 
elbows, which permit the operator to move 
the cutting instrument in any direction he 
pleases while it is revolving at high speed. 
These instruments are only intended to deal 
with bone, and when it is desired to hold 
the fractured parts of a bone rigidly to- 
gether in a certain position, holes are drilled 
into it, and pins inserted, which being held 
in a steel frame keep the parts in the posi- 
tion desired. The circular saws are em- 
ployed to cut away portions of the bone, or 
sever the entire shaft. For simple amputa- 


tions a small straight saw can be fitted into | 


| 


a holder, and as the latter is attached to a 
small eccentric work from the main gearing 
it has a very rapid sea pn action im- 
parted to it by means of a small handwheel. 
By this means the comparatively slow oscil- 
lation of the surgeon's hand is superseded by 
the extremely rapid motion of the mechani. 
cal saw; and thus the time of an operation 
is greatly shortened, while the operation 
itself is much more neatly performed owin 
to the small size of the saw and its hi 

velovity. The new engine has been free 
dedicated by its inventor to the service of 
his profession, and has already come into 
extensive practice in the United States. 


y 


COMMISSIONERS OF PATENTS 
REPORT. 


Tse Commissioners of Patents have issued 
their report of proceedings for the year 1880. 
The number of applications for Letters 
Patent during the year 1880 was 5,517, being 
179 more than the preceding year. The re- 
sults of the proceedings relating thereto are 
given in the following table :— 


Applications for Letters Patent .... 
Letters Patent sealed thereon 3,740 
Letters Patent void, the Paten- 

tees having neglected to file 

final specifications in pur- 

suance thereof 


0,01 


67 


Letters Patent consequently 
remaining in force 


Of which, 

Final specifications were filed 
in respect of 

Complete specifications were 
filed in respect of 


#@# @ @ 


Lapsed applications : 
Applicants having failed to seal 
their Patents 
Patentees having neglected to 
file final specifications 
Applications under opposition 
to grant or sealing of Letters 
Patent 


1,844 


Patents remaining in force...... 3,673 


The report further shows that about 69 

er cent. of the Applications for Patents 
an 1852 to 1880 became valid Patents; 
that of the valid Patents obtained upon the 
Applications from 1852 to 1873 nearly 30 
per cent. paid the third year's stamp duty of 
£50, and continued in force to the end of 
the seventh year; and that nearly 11 per 
cent. paid the seventh year’s stamp duty of 
£100, and consequently remained in force 
for the full term of 14 years. 

The provisional, complete, and final speci- 
fications (or descriptions of inventions) de- 
posited and filed in the office from October 
1, 1852 (when the Patent Law Amendment 
Act came into operation), in relation to 
107,628 applications for patents, have been 
printed and published with outline copies of 
the drawings accompanying the same, ac- 
cording to the provisions of the Act 16 and 
17 Vict., c. 115. 

The Specifications of Patents under the 
old law penn the earliest period at which 
Specifications were enrolled down to the year 
1852), 13,561 in number, have been printed 
and published in like manner. 

The old and new law Specifications 
amount together to 121,189. 

The Alphabetical and Subject-matter In- 
dexes of Patents and Applications for 
Patents consist of two series, viz., the Old 
Law and the New Law. Under the old law 
one index (of each kind) embraces the whole 

eriod from A.D. 1617 to October, 1852. 

nder the new law, from October, 1852, to 
the present date, the indexes are published 


| 
460 
213 
3,673 
1,771 
67 
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separately for each year. In the Alphabeti- 
cal Indexes the names of the patentees or 
inventors are arranged in strictly alphabeti- 
cal order, followed by the date and the 
subject of the invention. In the Subject- 
matter Indexes tho subjects or heads only 
are arranged alphabetically, the inventions 
under each head following in the order of 
date. 

The Comnuissioners of Patents, becoming 
aware of the necessity of revising and consoli- 
dating the existing Indexes of Patents, ap- 
pointed in August, 1878, a new staff of eight 
indexing clerks, to undertake the preparation 
of a new Subject-matter Index tu the Speci- 
fication of Patents under the old and new 
law. This staff had up to the end of 1880 
made considerable progress with the work 
in hand; but the Commissioners, being de- 
sirous of accelerating the completion of the 
Index, have recently with the consant of the 
Treasury, augmented the staff by six addi- 
tional clerke. 

Abridgments of the Specifications of 
patented inventions are prepared and pub- 
lished in classes, each confined to one subject 
or group of subjects, in order to facilitate 
the searches of inventors who are desirous of 
ascertaining if their inventions are novel, 
Every volume is furnished with an elaborate 
subject-matter or analytical index (as well 
as an alphabetical index of the names of 
patentees and inventors) to guide the reader 
to the abstracts of the inventions belonging 
toany particular section of the class. On 
reading these, he will be able to determine 


which specifications he ought to consult for ; 


more minute information. The abridg- 
ments are arranged in the volume in chrono- 
logical order, and at the foot of each is stated 
the price at which the printed copy of the 
specification can be purchased at the Com- 
missioners of Patents’ Sale Department (38, 
Cursitor Street, Chancery Lane, London, 
E.C. 

Tis series of works (which will consist of 
about 110 subjects), when completed to the 
end of the year 1876, will afford in a compact 
form a key to the inventions patented under 
each subject between the years 1617 and 
1876. Thenceforth the volumes of abridg- 
ments will be published for decennial 
periods. 


PRITCHETT’S HEATING APPARATUS, 


THIs invention consists mainly of modifica- 
tions and improvements in heating, lighting, 
and ventilating, and manufacture of appa- 
ratus applicable thereto, which modifications 
are more or less improvements upon Letters 
Patent granted to him, No. 1,613, A.p. 1880, 
and also applies to lighting and also heating 
either by oil, gas, or other sources of light 
and heat. In pursuance of the above he ar- 
ranges by double plates formed of suitable 
shapes adjusted to, placed over, or in connec- 
tion with gas, oil, coal, or other combustible 
materials. This invention refers more parti- 
cularly, although not solely, to appliances 
for heating, ventilating, medical and sani- 
tary purposes, also for lighting, as distin- 
guished from the apparatus of double plates 
and tubes being supplied with heat from a 
distant or near, as described in the said 
patent. But his present improvements are 
more or less applicable for the use with the 
appliances described in said patent, as for 
example, the double plates, tube, &c., may 
be actuated and heated singly instead of in 
numbers, as therein described, and may be 
made portable if need be. Also their con- 
tents may flow and return from their lower 
edges or parts, not necessarily using their 
sides and tops for that purpose. 

By tiis invention a better equalisation 
of temperature is obtained, also economy 
in the tubing and piping usually requisite 
for flow and return arrangements. 

The plates and tubes may be in multiple 
form and flanges, gills, and 


rojections containing fluids or steam for 
increasing the heating surfaces of such 
appliances. To carry off the products of 
combustion flues may be supplied and uti- 
lised, and by regulating the inlet of air to 
them and sources of heat a more perfect and 
economical combustion of fuel and improved 
ventilation can be effected. The plates and 
tubes may be advantageously mauufactured 
by preparing, bending, or capping them pre- 
vious to their being corrugated, crimped, or 
shaped as distinguished from their being 
joined at their sections or edges out of 
materials corrugated, shaped, or crimped 
previous to their manufacture ; thus numer- 
ous joints can be avoided and a better 
security against leakage effected. When 
the improvements are applied for cooling, 
the cooling mixture is passed through the 
apparatus, cooling the air in its passage and 
promoting ventilation. 


RECENT AMERICAN AND FOREIGN 
INVENTIONS. 


Magic Pen and Pencil.—In most of the 
so-called ‘‘ magic” pen- and pencil-cases the 
pen cannot be pushed out for use unless the 
pencil is also out; hence, in using the pen, 
the pencil is apt to become inked, and its 
point or lead thereby injured. Mr. Richard 
M. Collard, of New York city, has patented 
a pen- and pencil-case in which this defect is 
remedied, by so constructing the case that 


| the pencil can be attached to or detached 


| 


| 


from the ‘‘ magic movement” at the will of 
the user, so that the pencil-point will not be 
out while using the pen, though the case can 
be drawn to its full length. 

An improved Ice-Cream Freezer has been 
patented by Mr. John Marsden, of Chester, 
Pa. The object of this invention is to fur- 
nish ice-cream freezers so constructed that 
they will make smoother cream than the or- 
dinary freezers, and will make a greater 
quantity of cream from the same quantity of 
material. 

A Velocipede, designed to be operated by 
two persons standing and applying their 
whole weight to the treadles, has been pa- 
tented by Mr. Oliver U. Guinand, of Law- 
renceburg, Ky, This vehicle is more easy to 
mount than the velocipedes in common use, 
and affords conveniences for carrying small 
parcels and packages. 

An improved Motive Power has been pa- 
tented by Mr. Obadiah W. Gibson, of Kelly- 
ville, Texas. The invention relates to 
improvements in motive powers by which 
the entire power of the horse is thrown on 
the shaft that operates the gear mechanism, 
which may be applied to the running of 
cotton gins, grist and flouring mills, and 
other purposes. The invention consist§ of 
an inclined wheel applied to a centre shaft 
that turns in fixed bottom bearings and ad- 
justable top bearings, and transmits the 
power by a crown Wheel and gear wheels 
and shafts in one or both directions. 

Cloth Measuring and Cutting.—Messrs. 
Charles C. Henderson and Jacob R. Hender- 
son, of Arkadelphia, Ark., have patented a 
machine adapted for measuring heavy cloths, 
bagging, and similar materials in lengths, as 
derired, in place of the usual method of 
measuring by hand. More particularly the 
object is to wind the material from the roll 
upon a suitable drum, measure the material 
as it is wound, and provide an indicator of 
the amount rolled off, so that the desired 
quantity can be wound and then cut off. 

Peeling Vegetables or Fruits, such as pota- 
toes and apples, is the subject of a patent by 
Mr. Hervey Law, of Chatham, NJ. ‘This 
machine is especially designed for peeling 
potatoes, which are usually of very irregular 
forms and sizes; and the invention consists 
in means whereby the cutter may be quickly 
set to a longer or shorter travel to correspond 
to the length of the potato. 

A Cloth-measuring Machine has been pa- 


tented by Messrs. Charles C. Henderson and 
Jacob B. Henderson, of Arkadelphia, Ark. 
This improvement relates to machines for 
winding off and measuring bagging and 
heavy bolt goods, and is designed to save the 
time and labour required in doing such work 
by hand. It is specially calculated to relieve 
ao g shaft of weight from the passing 
web. 

Removing Fire-damp from Mines ; patentee 
Mr. Francis Wodiczka, of Gratz, Austria. 
The invention consists in arranging a pipe 
or channel, provided with a series of suction 
funnels, along the ridge of all the galleries 
and adits of a mine, which channel is con- 
nected with a side channel, which, in turn, 
leads into the main or receiving channel, 
which is in communication with the gas flue 
or chimney. 

An improved Air-compressor and Faucet 
has been patented by Mr. Samuel A. Living- 
ston, of Kast New York, N.Y. The object 
of the invention is to aérate beer, as well as 
create a pressure by forcing air up through 
the liquid, and also to allow a keg to 
tapped without permitting the natural gases 
of the liquid to escape. 

An improvement in Wash-basins has been 
patented by Mr. Chas. E. Robinson, of New 
York city, N.Y. The invention relates more 
particularly to that class of basins known as 
the ‘‘ Wellington,” which consist of two con- 
centric basins, the inner one of which over- 
flows over its top edge into the outer one, 
both of which discharge through a central 
opening at the bottom into a circular trap 
suspended in a circular trap-chamber, ‘which 
is detachably held to the bottom of the outer 
basin and coupled to the waste- pipe. 

An improved Bridge has been patented by 
Mr. August W. Brenner, of Coleman, Texas. 
The object of this invention is to construct 
substantial bridges of wood adapted for long 
spans, and which can be put up where iron 
bridges would be too expensive. The inven- 
tion consists in a bridge composed of arches 
having a central trussed portion, and ends 
formed as trusses that support the central 
portion and sustain the end thrust. 

An improvement in Ore- Washers has been 
patented by Mr. Burrall A. Peirce, of Mouth 
of Wilson, Va. The invention consists in 
combining guides and swinging shovels on 
the ends of blades, the latter arranged on 
the rotary shaft of an ore-washer. 


Chair.—Messrs. Edward W. Chambers 
and Thomas P. Burnett, of Springfield, 
Ohio, have patented an improved chair for 
theatres, churches, halls, &c., which can be 
folded very easily and compactly. The in- 
vention consists in a chair in which the back 
is pivoted to the rear end of the seat, which 
is pivoted ta two standards and to the arm 
rests, which are pivoted to the tops of the 
standards, so that the back will move to- 
ward the standards and the arm rests will 
be inclined downward, thus occupying very 
little space when the seat is raised. 


Guano and seed drills.—Mr. James Rankin, 
of Fairlee, Md., has patented an improve- 
ment in guano distributers arranged on the 
frame of a seed drill: and it consists of a 
guano hopper provided with a series of 
openings or slots in its bottom, in each of 
which slots projects a part of the circum- 
ference of a revolving wheel provided with 
a central groove, which receives and carries 
the guano to the seed spout, a roll provided 
with arms and staples and passing longi- 
tudinally through the hopper being em- 
ployed to force the guano irto the grooved 
wheels. 


An improved trip hammer has_ been 
patented by Mr. Solomon Shetter, of New 
Cumberland, W. Va. This invention relates. 
to a means for regulating the force of the 
blow given by the hammer, and for entirely 
stopping the motion of the hammer with 
ease and celerity without stopping the 
engine or other motive power by which the 
hammer is driven, and without the necessity 
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for shifting a belt from a fast to a loose 
pulley. 

An improved stop-cock has been patented 
- Mr. John Flanagan, of Newburg, N. Y. 
The invention consists in constructing a 
stop-cock with an inclined or slightly curved 
branch pipe, so that a steam tube can be 
readily inserted through or a force pump 
connected with the stop-cock for thawing 
out or removing obstructions from pipes. 

Firearms.—Mr. W. T. Hall, of Fayette- 
ville, Ind., has patented a charge holder for 
firearms, a device for use in loading shot- 
guns and rifles, which can be more con- 
veniently used than an ordinary powder 
flask and shot pouch, and by which the arm 
can be rapidly loaded. The invention con- 
sists in a shell or tube of a suitable size for 
holding a single charge and wad, and fitted 
with a finger slide for pressing out the wad, 
so that the charge can be poured into the 


n. 

A car coupling has been patented by Mr. 
John H. B. McCray, of Blossom Prairie, 
Texas. This invention relates to self-couplers, 
and it consists of an open-top hook-shaped 
draw bar provided with a pivoted T-shaped 
vertically moving coupling bar, and pro- 
vided also with an end socket for using the 
ordinary coupling link. 

An improved self-acting pumping-engine 
has been patented by Mr. Edward G. Shortt, 
of Carthage, N.Y. The invention relates 
to certain improvements in that class of 
direct-acting steam pumps in which a single 
plunger is constructed at its upper-end in 
the form of a piston to be acted upon by 
steam, while its lower end acts within a 
pump cylinder in connection with suitable 
ports and check valves, and in which the 
steam cylinder isin one and the same piece 
with the pump cylinder and in the vertical 
line of the same, with a valve chest and gear 
mounted upon the top of the same and 
operated through a connection with the 
piston. 

An improved locomotive engine has been 
patented by Mr. Ephraim Shay, of Haring, 
Mich. The invention consists of a locomo- 
tive having its bogie wheels-formed with 
bevel gear teeth combined with a hori- 
zontal and longitudinally arranged shaft, 
also having bevel gear wheels, the shaft 
being rotated by a direct connection with 
the engine; also, in novel means for pro- 
viding for the horizontal and vertical adjust- 
ment of the connecting shaft between the 
crank shaft and the bogie wheels, and in 
novel means of conveying the power of the 
engine to said bogie wheels. 

An improved pocket knife has been patented 
by Mr. August Rischow, of Elizabeth, N. J. 
The object of this invention is to prevent 
the blades of pocket knives from being 
raised accidentally and from folding or 
collapsing while the knife is being used. 
The invention consists in a handle with 
longitudinal slots, in which bars fit, which 
are pivoted to the lower ends of the knife 
blades, which slide betwen suitable guides 
in the handle, and are provided with suit- 
able packing. 

An improvement in sash fasteners, patented 
by Mr. Stephen P. Rush, of Tyrone, Pa., 
consists in the peculiar arrangement of 
parts whereby the lower sash is locked when 
down and the upper sash locked when raised 
by the movement up and down of the sashes ; 
or either sash may be locked in a partially 
raised or lowered position. 

Welding pipe sections has been the subject 
of a patent by Mr. Henry V. Hartz, of 
Cleveland, O. This invention relates to a 
novel method of preparing and welding 
together sections of metal pipe or tubing. 
It is designed more particularly for welding 
short sections on to old boiler tubes, so as 
to give them sufficient length to permit them 
to beagain reset in the same tube sheets, the 
oid tubes being too short to be reset without 
lengthening. The ordinary method of re- 
setting old tubes is to mill down or hammer 


one end of a section of tube to an entering 
bevel or male end, and expand by hammer- 
ing or milling the end of the other section 
to a tapering or female end adapted to 
receive the male end, after which they are 
joined and welded together by hand. The 
difficulty attending this plan is that much 
labour is required to prepare the ends, and 
the time required to turn and weld the 
sections on all sides is such that the heat 
decreases at the end of the operation, so as 
to fail to secure the most perfect unitin 
of the parts, and both skilled workmen an 
hand labour are required for the work. 
The invention referred to consists in simul- 
taneously cutting off and scarfing or bevel- 
ing the male or entering end by rolling a 
bevel channel around the tube on a mandrel, 
and continuing this rolling action until the 
section is severed, and at the same time 
holding down the metal on each side of the 
channel to prevent enlargement of the cut 
ends; then in a second operation cutting 
and expanding the female end simultane- 
ously by rolling a bevel channel around the 
tube on a mandrel, and continuing this roll- 
ing action until the section is severed, and 
at the same time allowing the metal on each 
side of the bevel cut to spread or move 
freely, to permit the cut ends to be ex- 
panded, by the marching action of the roll, 
to a diameter large enough to receive the 
male end. 

Anchors, as usually made, have two rigid 
flukes projecting in opposite directions from 
one end of the shank, an eye or ring at the 
other end, for connection of the chain, and a 
stock passing through the shank at the end 
where the chain isconnected. Such anchors 
hold by either fluke, and, as will be readily 
understood, the fluke end will be lowest in 
the bottom while holding, the other end of 
the shank remaining above or being in the 
bottom but a short distance. Mr. John J. 
Moule, of Fishhill-on-the-Hudson, N, Y., 
has patented an improvement, the object of 
which is, first, to cause the anchor to sink 
throughout the whole length of the shank 
and to give a hold on the bottom at both 
ends of the shank; second, to prevent the 
chain from fouling on the stock. 

An improved swimming apparatus has been 
patented by Mr. William Beeson, of Dillon, 
Montana Ter. This invention relates toa 
novel construction of swimming apparatus, 
and it isin the nature of a detachable suit 

rovided with pockets or receptacles for the 
dy and limbs, and having between the 
pockets for the limbs a web portion, which 
acts like wings or fins, which, from the move- 
ment of the legs and arms, effect a propul- 
sion through the water. 

An improved pillow or bolster has been 
patented by Mr. William T. Doremus, of 
New York city. The object of this inven- 
tion is to prevent the stuffing of pillows and 
bolsters from being crowded out of place by 
pressure applied to parts of the pillows or 
bolsters. ‘lhe invention consists of a pillow 
or bolster made with an inner cover filled 
with stuffing, and an outer cover having a 
layer of stuffing interposed between it and 
the said inner cover, whereby the stuffing 
will be kept in place when under pressure. 

An improved switch for butchers’ tracks 
has been patented by Mr. Charles Cole, of 
West Newton, Mass. This invention re- 
lates to an overhead track on which runs 
trucks provided with hangers, upon which 
heavy articles can be suspended beneath the 
track and readily moved from place to place ; 
and its objects are to provide a convenient 
way to connect the main track with the 
branches which extend to different parts of 
the room or inclosure, and to provide a con- 
venient method of shifting such connecting 
main track from connection with one branch 
to connection with another. 

dn improvement in shipping cases has been 
patented by Mr. Charles R. Peaslee, of 
Lousville, Ky. This invention is an im- 


| provement in the class of shippiug cases for 


arge oil cans, in which interior grooves are 
provided for reception of the gudgeons or 
pivots of the can for the purpose of pro. 
tecting them while the can is being shipped. 
Metal Coating.—Heretofore, alloys, in 
which lead forms a compotent part have been 
used for coating cast and wrought iron to 
protect the same against oxidation, and zinc 
in tin alone are in common use for this pur- 
pose; but several objections and difficulties 
attended the use of these materials whep 
applied by the methods now known—as, for 
instance, when zinc or tin is used and applied 
directly upon the iron the zinc attaches the 
iron in such a manner as to injure its dura- 
bility and tenacity, and this is also true of 
such alloys as antimony, bismuth, and lead, 
and nickel, tin, zinc, and lead; and, besides, 
in applying these alloys or the zinc a dross 
is formed in the molten baths, which is 
troublesome to remove, and results in a loss 
of metal, and wrought or cast iron has never 
been successfully coated with unalloyed lead. 
Mr. William Frishmuth, of Philadelphia, Pa., 
has patented a process of thoroughly and 
effectively coating cast iron or aheste of 
couse 0 or cast iron or other metals with 
pure lead, or with zinc or tin, in such manner 
that the metal coated will be protected 
against oxidation and its durability and 
tenacity preserved, and in such manner that 
there will be no formation of dross in the 
molten baths. The invention consists essen- 
tially in protecting or preparing the surfaces 
to be coated by depositing upon them, by 
electroplating or otherwise, a thin coating of 
nickel, or an alloy of nickel and alu 
minium. 
An improved elevated railway has been 
signe by Mr. Jobn G. Curtis, of Ludlow, 
a. The invention is more particularly in- 
tended for use inside of a building, to convey 
goods from one part of the building to 
another, and it may also be used for convey- 
ing goods from one building to another, or 
from place to place in a tannery or other 
extensive establishments. It consists in a 
novel construction, arrangement, and com- 
bination of an elevated rail or track, a two- 
wheeled truck, and a car or platform 
suspended from the truck. 


TUNNELLING Mont BLANCc.—The French 
Government has for some time past been 
contemplating the construction of a great 
railway tunnel in order to bring Paris and 
the northern parts of France into more direct 
communication with Italy than is afforded 
by the existing tunnel through Mont Cenis. 
The projects proposed include a_ tunnel 
through Mont Blanc, and another througa 
the Simplon, or the Great St. Bernard. 
The last of the three has found very few 
friends, but it appears likely that both the 
former projects will be carried out. Th’ 
projected Simplon tunnel is 60,719ft. in 
length, while that through Mont Blanc 1s 
44,292 ft. Comparing these with the other 
Alpine tunnels, we find that the Mont Cenis 
is 40,093 ft., and the St. Gothard 48,982 ft. 
long. The Simplon would, therefore, be 
the longest of all; but this is compensated 
for by the fact that it is at a much lower 
level than the rest, ths entrance at Brieg 
being only 2333 ft., and that at Iselle, 
2253 ft. above the sea level, The entrances 
to the Mont Blanc tunnel, on the other hand, 
would be 3345 ft. at Montquart, and 4214 ft. 
at Entreves, above the level of the sea. 
The Bardonneche entrance to the Mont 
Cenis tunnel is 3970 ft., and that at Modane 
3799 ft. above sea level; while in the case of 
the St. Gothard tunnel, the northern 
ontrance at Goschenen is 3628 ft., and the 
southern at Airolo 3756 ft. above the level of 
the sea. Thus, the Mont Cenis tunnel 1s 
shorter, but 330 ft. higher than the Mont 
Blare, while the Simplon would be almost 
half as long again, but would be abou: 
10,000 ft. lower. 


